=0) 


i(0 


no 


;co 


Digitized  by  the  Internet  Archive 

in  2007  with  funding  from 

IVIicrosoft  Corporation 


http://www.archive.org/details/forchheimersther04forcuoft 


THERAPEUSIS   OF 
INTERNAL  DISEASES 


ft 


THERAPEUSIS  OF 
INTERNAL  DISEASES 


EDITED   BY 


FREDERICK  FORCHHEIMER,  M.D.,  Sc.D.    (Harv.) 

Professor  of  Medicine,  Medical  Department,  Univfersity  of  Cincinnati 
(Ohio-Miami  Medical  College) 


VOLUME    IV 


NEW  YORK  AND  LONDON 
D.    APPLETON    AND    COMPANY         0. 


Copyright,  1913,  by 
D.  APPLETON  AND   COMPANY 


Printed  in  the  United  States  of  America 


CONTRIBUTORS   TO   VOLUME   IV 


LEWELLYS  F.  BARKER,  M.D^  LL.D. 

Professor  of    Medicine,   Johns  Hopkins  University;    Physician  in  Chief,  Johns   Hopkins  Hospital, 

Baltimore 

The  General  Treatment  of  Neurasthenia  and   Psychaxthenia ;  The  P>ychother^>eutic 

Treatment  of  the  Functional  Neuroses 

.   TRIGANT  BURROW,  M.D. 

Assistant  in  Psychiatry,  Johns  Hopkins  University 
The  Psychotherapeutic  Treatment  of  the  Functional  Neuroses 

CHARLES  M.  BYRNES,  M.D. 

Instructor  in  Neurology,  Johns  Hopkins  University 
The  General  Treatment  of   Neurasthenia  and  Psychasthenia 

JOSEPH  COLUNS,  M.D. 

Physician  to  Neurological  Institute  of  New  York 
Diseases  of  the  Spinal  Cord 

FREDERICK  FORCHHEIMER,  M.D.,  ScD.  (Harv.) 
Professor  of  Medicine,  Medical  Department,  University  of  Cincinnati  (Ohio-Miami  Medical  College); 

Physician  to  Cincinnati  Hospital 
Symptoms  of  Kidney  Disease 

JUUUS  GRINKER,  M.D. 

Professor  of  Nervous  and  Mental  Diseases,  Chicago  Post  Graduate  Medical  School:  Assistant  Professor 
in  Clinical  Neurology,  Northwestern  University  Medical  School;  Attending  Neurologist.  Cook 

County  Hospital,  Chicago 
Diseases  of  the  Brain 

SMITH  ELY  JELUFFE,  A.M^  M.D^  Ph.D. 

Clinical  Professor  of  Psychiatry,  Fordham  University;  Adjunct  Professor  of  Diseases  of  the  Mind  and 
Nervous  System,  Post  Graduate  Hospital  and  Medical  School;  Visiting  Neurologist,  City  Hospital, 

New  York 
Treatment  of  Hysteria ;  Treatment  of  the  Migraines ;  Treatment  of  Headaches ;  Treat- 
ment of  the  Epilepsies 

CHARLES  GODWIN  JENNINGS,  M.D. 

Professor  of  the  Practice  of  Medicine,  Detroit  College  of  Medicine 
Neuroses  of  the  Bladder 

EDWARD  L.  KEYES,  Jr^  M.D^  Ph.D. 

Professor  of  Urology,  Cornell  University  Medical  College,  New  York  City;  Surgeon  to  Bellevue  and  St. 

Vincent's  Hospitals,  New  York 
Cystitis;  Gonorrhea;  Spermatorrhea  and  Urethrorrhea ;  Impotence 

FRANK  SHERMAN  MEARA,  A.B.,  Ph.D..  M.D. 

Professor  of  Therapeutics,  Cornell  University  Medical  College.  New  York  City;  Assistant  Attending 
Physician,  Bellevue  Hospital;  Associate  Attending  Physician.  St.  Luke's  Hospital,  New  York 
Pyelitis;  Hydronephrosis;  Nephrolithiasis;  Tuberculous  Kidney 


CONTRIBUTORS  TO  VOLUME  IV 

JOSEPH  L.  MILLER.  B^^  MJ>. 

Associate  Professor  of  Medicine,  Rush  Medical  G)llege;  Attending  Physician,  Ox)k  G>unty  Hospital, 

Chicago 

Nephritis;  Amyloid  Kidney 

HOWELL  T.  PERSHING,  M^.,  M.D.,  LL.D. 

Professor  of  Neurology  and  Psychiatry,  University  of  G)lorado;  Neurologist,  St.  Luke's  Hospital,  National 

Jewish  Hospital  and  Children's  Hospital,  Denver 

Diseases  of  the  Peripheral  Nerves  and  the  Cranial  Nerves;  Neuralgias 

SIDNEY  I.  SCHWAB,  M.D. 

Visiting  Neurologist,  St.  Louis  City  Hospital 
Localized  Muscular  Spasms 

CREIGHTON  WELLMAN,  M.D. 

Professor  and  Head  of  the  Department  of  Tropical  Medicine,  Hygiene  and  Preventive  Medicine,  and 
Director  of  the  Laboratories  of  Hygiene  and  Tropical  Medicine,  Medical  Department,  Tulane  Uni- 
versity of  Louisiana;  Visiting  Physician,  Charity  Hospital,  New  Orleans 
Tropical  Diseases 

WILUAM  BUCHANAN  WHERRY,  A.B^  D.D. 

Associate  Professor  of  Bacteriology,  University  of  Cincinnati 
Tropical  Diseases 

PAUL  GERHARDT  WOOLLEY,  B.S.,  M.D.,  (J.H.U.) 

Professor  of  Pathology,  University  of  Cincinnati;  Director  of  the  Laboratories  of  the  Cincinnati  Hos- 
pital; Formerly  Pathologist  and  Director  of  the  Serum  Laboratory,  Bureau  of  Science,  Manila, 
P.  L;  Director  of  the  Siamese  Government  Serum  Laboratory,  Phrapatoom,  Siam;  Chief 
Inspector  of  Health  in  the  Department  of  Elducation  and  Medical  Adviser,  De- 
partment oP  the  Interior,  Bangkok,  Siam 

Tropical  Diseases 

EDWIN  G.  ZABRISKIE,  M.D. 

Director,  Neuropathological  Laboratory,  New  York  Neurological  Institute. 
Diseases  of  the  Spinal  Cord 


CONTENTS 

I.    DISEASES   OF   THE   KIDNEYS 

CHAPTER   I 

SYMPTOMS 

'  Fekderick  Foechheimeb 

PAQE 

Movable   Kidney       ...........  1 

Anuria     .............  3 

Hematuria        ............  4 

Hemoglobinuria         ...........  4 

Toxic   Hemoglobinuria     .........  4 

Treatment       ...........  5 

Paroxysmal   Hemoglobinuria      .........  6 

Treatment       ...........  6 

Oxaluria            ............  7 

Phosphaturia    ............  8 

CHAPTER   II 

NEPHRITIS 

Joseph  L.  Miller 

Introduction      ............  10 

Normal  Physiology  of  the  Kidney    .         .         .         .         .         .         .         .10 

Theories  of  Renal  Secretion   ........  10 

The  Composition  of  Urine       ........  12 

Origin  and  Significance  of  Urea       .......  12 

Internal  Secretion  of  the  Kidneys  .......  13 

Pathological  Physiology  of  the  Kidney       .......  14 

Edema    ............  15 

Heart    Hypertrophy 20 

Uremia  .         .         .         .         .         .         .         .         .         .         .20 

Value  of  Functional  Kidney  Tests 23 

Principles  of  Treatment  of  Nephritis         .......  26 

Prophylaxis    .  .  .         .         .         .         .         .         .         .         .27 

Climate 29 

Rest       . 31 

vii 


CONTENTS 


Principles  of  Treatment  of  Nephritis  (Continued) 
Bathin":  and  Care  of  the  Skin 
Elimination   Through  the  Bowel 
Restriction  of  Fluids  in  Nephritis   . 
Restriction   of  Sodium  Chlorid 
Sweating         ...... 

Diet 

Treatment  of  Hypertension 
Use   of  Diuretics    ..... 
.  Treatment  of  Uremia       .... 
Uremic  Dyspnea   and  Pulmonary   Dyspnea 

Special   Treatment    ...... 

Acute   Nephritis      . 

Chronic  Parenchymatous  Nephritis  . 

Chronic  Interstitial  Nephritis  . 

References        ....... 


32 
32 
33 
35 
37 
39 
45 
49 
51 
54 
56 
56 
64 
67 
73 


CHAPTER   in 

AMYLOID    DISEASES    OF    THE    KIDNEY 

Joseph  L.  Miller 


Introduction 

The  Kidney  of  Pregnancy 


81 

82 


CHAPTER   IV 

PYELITIS 

Frank  Sherman  Meara 


Introduction      .  .  .  .  .  .  .  .       '  .  .  .  .84 

Treatment 86 

Diet 87 

Local  Treatment     ..........       88 

Bowels 89 

Diuretics  and  Urinary  Antiseptics   .......       89 

Vaccine  Therapy     ..........       91 

Operation        .  .  .  .  .  .  .  .  .  .  .92 

Complications  ...........       94 

Cystitis 94 

Retention   of   Urine  .........       94 

Suppression    .  .  ,  .  .  .  .  .  .  .  ,94 

Peritonitis       ...........       94 

Cardiac  Hypertrophy  and  Hypertension   ......       94 

Gastrointestinal    Symptoms       ........       94 

Prophylaxis      ............       95 

References        ............       95 


r 


CONTEXTS  ix 

CHAPTER    V 

HYDRONEPHROSIS 

Frank  Sheeman  Meaba 

PAGE 

Introduction      .  .  .  .  .  .  .  .  .  .  ,  .90 

Treatment         .  .         .         .  .  .  .         .         .         .         .         .97 

CHAPTER    VI 

NEPHROLITHIASIS 

Frank  Sherman  Meara 

Introduction      ............     100 

Treatment  of  Renal  Colic         .........     101 

Local  Application  of  Heat       ........     102 

Cold 103 

Enteroclysis    .  .  .  .  .  .  .  .  .  .  .103 

Warm   Drinks  ..........     104 

Posture 104 

Drugs     ............     104 

Treatment  of  Other  Symptoms  Than  Pain  During  the  Attack  .  .106 

Treatment  of  the  Lithiasis       ........     108 

Treatment  to  Dislodge  the  Stone     .......     110 

References     .............     Ill 

CHAPTER   VII 

TUBERCULOUS    KIDNEY 
Frank  Sherman  Meara 

Treatment         .          .         ^ 112 

Diet        .         .        ^. 116 

Tuberculin 116 

Symptomatic   Treatment  .  .         .         .         .         ..         .117 

Complications           ..........  117 

Prophylaxis       .          ...                    .          .          .          .          .          .          .          .  118 

References        ............  118 

II.     DISEASES   OF   THE   BLADDER 

CHAPTER    I 

CYSTITIS 
E.  L.  Keves,  Jr. 

Prophylaxis      ............     119 

Prevention  of  Gonorrheal  Cystitis 119 


CONTEXTS 


Prophylaxis  {Continued) 

Prevention  of  Infection  by  the  Tubercle  Bacillus 
Prevention  of  Spontaneous  Pyogenic  Infections 
Prevention  of  Catheteral  Infection  . 

Treatment  of  Acute  Cystitis       .... 

Treatment  of  Chronic  Cystitis  .... 

Treatment  of  Tubercular  Cystitis 

Treatment  of  Functional  Neuroses  of  the  Bladder 
Treatment  of  Enuresis    .... 
Treatment  of  Reflex  Neuroses  of  the  Bladder 
Paralysis  of  the  Bladder 


119 
119 
120 
120 
120 
121 
121 
121 
122 
123 


CHAPTER   II 

NEUROSES    OF    THE    BLADDER 

Charles  Godwin  Jennings 

Paralysis  of  the  Bladder  .         .         .         .         .         .         .         .         .         .  124 

Enuresis            ............  125 

Hygienic 127 

Urinary   Changes    .         .         .         .         .         .         .         .         .         .  127 

Diseases  of  the  Urinary  and   Pelvic   Organs    .....  128 

Diseases  of  Remote   Organs    .         .         .         .         .         .         .         .  130 

General   Treatment           .         .         .         .         .         .         .         .         .  132 


III.     THE   DISEASES   OF   THE   MALE    SEXUAL   ORGANS 

CHAPTER   I 

GONORRHEA 

E.  L.  Keyes,  Jb. 

Introduction .         .         .         .  135 

Treatment  of  Acute  Urethral  Gonorrhea   ........  136 

Preventive   Treatment      .         .         .         .         .         .         .         .         .  136 

The  Abortive  Treatment 137 

Repressive   Treatment      .........  137 

General  Treatment  .........  137 

Instructions  to  Patients  .........  142 

Local  Treatment  of  Acute  Gonorrhea       ......  143 

Variations  in  the  Treatment   ........  146 

Treatment  of  Acute  Posterior  Urethritis  ......  146 

Expectant  Treatment 148 

Treatment  of  Complications      .........  148 

Abscess  of  the  Urethral  Glands       .         .         .         .         .         .         .  148 

Periurethral   Abscess        .........  148 

Balanoposthitis        ..........  149 

Lymphangitis  and  Adenitis       ........  149 

Acute  Posterior  Urethritis       ........  149 


CONTENTS 

Treatment  of  Complications   (Continued) 

Acute  Prostatitis  and  Prostatic  Abscess 

Seminal   Vesiculitis 

Cystitis 

Pyelonephritis  .... 

Treatment  of  Gonorrheal  Epididymitis 

Prophylaxis     ..... 

Posture  ..... 

General  Treatment 
Chronic  Gonorrheal  Urethritis  . 

General  Treatment 

Local    Treatment     .... 

Operative  Treatment 

Urethroscopic  Treatment 

Treatment  of  Postgonorrheal  Urethritis 
Urethral    Stricture    ..... 

Prophylaxis    ..... 

Curative   Treatment 

Treatment  of  Stricture  of  Large  Caliber 

Treatment  of  Stricture  of  Small  Caliber 

Treatment  of  Stricture  Admitting  Only 

Introduction   of   Filiforms 

The  Treatment  of  Retention    . 

The  Treatment  of  Impassable  Stricture  without  Retention 

Treatment  of  Impassable  Stricture  with  Retention  . 

Treatment  of  Traumatic  and  Other  Resilient  Strictures 

Treatment  of  Inodular  or  Indurated  Stricture  . 

Treatment  of  Irritable  Stricture       .... 

Treatment  of  Stricture  Complicated  by  False  Passage 

Stricture  Complicated  by  Periurethritis   . 

Treatment  of  Stricture  Complicated  by  Acute  Pyelonephrit 

Treatment  of  Stricture  Complicated  by  Fistula 
Postgonorrheal  Neuroses   ..... 


Filiform 


XI 

PAGE 

149 
149 
150 
150 
150 
150 
150 
151 
153 
153 
153 
166 
166 
167 
168 
168 
168 
169 
170 
170 
171 
171 
172 
172 
172 
173 
173 
173 
173 
173 
173 
174 


CHAPTER  II 

SPERMATORRHEA     AND    URETHRORRIIEA 

E.  L,  Keyes,  Je. 

Introduction     .......•••••     176 


CHAPTER   III 

IMPOTENCE 
E,  L.  Keyes,  Jr. 

Treatment  of  Organic  Impotence 

Treatment  of  Functional  Impotence 

The  Patient's  Sexual  Coefficient  Must   Be  Discovered 
The  Patient  Must   Be   Encouraged    .... 
He  Must  Be  Assisted   Physically    .         .         . 


178 
178 
178 
178 
179 


Xll 


CONTENTS 


IV.     DISEASES   OF   THE   NERVOUS   SYSTEM 

CHAPTER  I 

DISEASES    OF    THE    SPINAL    CORD 
Joseph  Collins  and  Edwin  G.  Zabriskie 


Tabes       .         .         .         . 

The  Causes  and  Lesions 

Coui-se  of  the  Disease 

Diagnosis 

Symptoms 

Treatment 
Friedreich's  Ataxia  and  Hereditary  Cerebellar  Ataxia 

Symptomatology 

Pathologic   Anatomy 

Diagnosis         .... 

Treatment        .... 
Acute  Myelitis  .... 

The  Etiology  of  Acute  Myelitis 

Pathology        .... 

Symptoms       .... 

Treatment       .... 
Chronic  Myelitis       .  .  . 

Etiology  .... 

Treatment        .... 

Combined  Sclerosis  of  the  Spinal  Cord,  Combined  Pseudosystem  Dis 
ease,   Funicular  Myelitis    . 
Poliomyelitis,  Infantile  Paralysis 

The  Causes  of  Anterior  Poliomyelitis 

Symptoms   and   Course   of    the   Disease 

Treatment        ..... 
The  Progressive  Muscular  Atrophies  of  Central  Oiigin 

Acquired  Spinal  Progressive  Muscular  Atrophy 

Chronic  Progressive  Bulbar  Paralysis 

Asthenic  Bulbar  Paralysis        .... 

Chronic  Progressive  Ophthalmoplegia 

Amyotrophic   Lateral   Sclerosis 
Muscular   Dystrophy  ...... 

Treatment  of  the  Dystrophies 

Treatment  of  Neural  Progressive  Muscular  Dystrophy 
Myotonia  Congenita 
Spastic  Spinal  Paralysis 

Pathology 

Treatment 
Spinal   Syphilis 

Symptomatology 

Diagnosis 

Prognosis 

Treatment 

Pathology 


PAGE 

180 
180 
184 
184 
186 
192 
214 
215 
217 
217 
218 
218 
219 
221 
222 
224 
228 
229 
230 

231 
233 
233 
235 
236 
243 
245 
249 
254 
257 
258 
260 
262 
265 
266 
268 
269 
270 
270 
270 
272 
273 
273 
274 


CONTENTS  xiil 

PAGE 

Syringomyelia  "..... 275 

Symptoms       ...........  277 

Treatment       ...........  278 

Multiple  Sclerosis     .         .         .         .         .         .  •      .         .         .         ,         .  279 

Etiology *  280 

Symptoms 280 

Treatment       ...........  280 


I 


CHAPTER   II 

DISEASES    OF    THE    PERIPHERAL    NERVES 

Howell  T.  Pershing 

Treatment  of  Neuritis  in  General       ........  282 

Removal  of  Cause  ......,,..  282 

Rest        .         . 284 

Relief  of  Pain 285 

Sleep 286 

Counterirritation      ..........  286 

Massage  ...........  287 

Electricity 287 

Baths 288 

Exercise 288 

Late   Operations      ..........  288 

Drugs 289 

Change  of  Scene     ..........  289. 

Neuritis  of  Spinal  Nerves         .........  289 

Phrenic  Neuritis      ..........  289 

Neuritis  of  the  Brachial  Plexus  and  Nerves  of  the  Arm   .  .  .  290 

Neuritis  of  the  Lumbar  Plexus  and  Its  Distribution  ....  293 

References         ............  304 


CHAPTER    III 

DISEASES    OF    THE    CRANIAL    NERVES 

Howell  T.  Pebshino 


Diseases  of  the  Optic  Nerve 

Optic  Neuritis         .... 

Optic   Atrophy        .... 
Neuritis  of  the  Third,  Fourth,  and  Sixth  Nerves 

Periodic  Ocular  Paralysis 
Trigeminal   Neuritis  .... 

Neuritis  of  the  Seventh  Nerve  . 

Intracranial    Disease 

From  Disease  of  the  Temporal  Bone 

Rheumatic  and  Idiopathic  Cases 

Late  Operation        .... 

Congenital   Facial   Paralysis    . 


305 
305 
307 
308 
309 
309 
310 
310 
310 
311 
313 
314 


xiv  CONTENTS 

FAQB 

Diseases  of  the  Eighth  Nerve   .......••  314 

Neuritis  of  the  Ninth   Nerve   .........  318 

Neuritis  of  the  Tenth  Nerve •         .319 

Neuritis  of  the  Eleventh  Nerve         ,         .         .         .         .         .         .         ■  320 

Neuritis  of  the  Twelfth  Nerve 321 

Multiple   Neuritis      .         .         .         .         .         .         .         .         .         .         .  321 

Treatment  of  Causes       .........  321 

Treatment  Irrespective  of  Cause       .         .         .         .         .         .         •  325 

Landry's  Paralysis   ...........  328 

Polymyositis     ............  329 

Occupation  Pareses  ...........  330 

Rest 332 

Local  Injury  ...........  332 

Systemic  Causes     .         .         ...         .         .         •         .         .         .  332 

Massage  and  Electricity 332 

References        ............  333 


CHAPTER   IV 

THE    NEURALGIAS 

Howell  T.  Pershing 

Neuralgia          ............  334 

Treatment  as  to  Cause   .........  335 

Relief  of  Pain 338 

Cutting  Operations  on  the  Trigeminus       ......  341 

Injections   for   Trigeminal   Neuralgia        ......  342 

Surgical  Operations         .........  353 

Summary  of  the  Treatment  of  Trigeminal  Neuralgia         .         .         .  355 

Cervicooccipital   Neuralgia         .........  356 

Brachial  Neuralgia  ...........  356 

Intercostal  Neuralgia         ..........  357 

Lumboabdominal  and   Crural  Neuralgia      .......  357 

Pudendohemorrhoidal  Neuralgia         ........  357 

Coccygodynia    ............  358 

Herpes  Zoster           .........         ^         .  358 

Treatment  as  to  Cause   .         .         .         .         ...         .         .         .  359 

Local  Treatment     ..........  359 

Late  Pain 359 

References        .         .         .         .         .         .         .         .         .         .         .         .  360 

CHAPTER   V 
DISEASES   OF    THE    BRAIN    COVERINGS 

Julius  Grinker 

Introduction      ............  362 

Diseases  of  the  Dura  Mater       .........  362 

Pachymeningitis   Externa         ........  363 


CONTENTS 


XV 


Diseases  of  the  Dura  Mater  (Continued) 

Pachymeningitis  Interna  Haemorrhagica    . 
Traumatic   Hematoma      .... 

Acute  Inflammation  of  the  Soft  Cerebral  Membranes 
Introduction    .... 


Acute  (Purulent)  Cerebral  Meningit 
Epidemic  Cerebrospinal  Meningitis 
Tuberculous  Meningitis    . 
Chronic  Cerebral  Meningitis   . 
References         ..... 


is  or  Leptomeningitis 


362 
364 
367 
367 
368 
373 
373 
378 
379 


CHAPTER  VI 

CIRCULATORY    DISORDERS    OF    THE    BRAIN 

Julius  Geinkee 

Cerebral  Anemia       ...........  381 

Introduction             .         .         .         .         .         .         .         .         .         .  381 

Symptoms       ...........  381 

Prognosis        ...........  382 

Treatment 382 

Hyperemia  of  the  Brain  ..........  383 

Introduction    ...........  383 

Active  Cerebral  Hyperemia      .          .         .         .         .         .         .         .  383 

Passive   Hyperemia          .........  383 

Symptoms       ...........  384 

Prognosis        ...........  384 

Prophylaxis    ...........  384 

Treatment 385 

Cerebral  Hemorrhage        ..........  388 

Etiology 388 

Symptoms       ...........  389 

Diagnosis        .          .         .         .         .         .         .         .         .         .         .  390 

Prognosis        ...........  390 

Prophylaxis    ...........  390 

Treatment 391 

References        ............  394 


CHAPTER   VII 

CEREBRAL   SOFTENING 

Julius  Geinker 


Thrombosis 

395 

Etiology          ..... 

395 

Symptoms       ..... 

395 

Pathology        ..... 

396 

Prognosis 

396 

XV  i 

CONTENTS 

PAQE 

Thrombosis  (Continued) 

Diflferential    Diagnosis 397 

Treatment 

398 

Cerebral  Embolism   . 

400 

Etiology 

400 

Symptoms 

400 

Prognosis 

401 

Pathology 

401 

Diflferential   Diagnosis 

401 

Treatment 

402 

References 

402 

CHAPTER   VIII 

ENCEPHALITIS 

(Acute  Non-purulent  Form) 

Julius  Grinker 

Introduction      .          . 404 

Acute  Hemorrhagic  Encephalitis 

.     404 

Symptoms 

.     404 

Pathology 

.     405 

Diagnosis 

.     405 

Prognosis 

.     405 

Treatment 

.     405 

Acute   Hemorrhagic   Polioencephalitis 

.     406 

Acute  Hemorrhagic  Superior  Polioencephalitis 

.     406 

Acute  Hemorrhagic  Inferior  Polioencephalitis 

.     407 

Prognosis        ...... 

.     407 

Pathology 

.     407 

Diagnosis 

.     407 

Treatment 

.     408 

The  Cerebral  Palsies  of  Children 

.     409 

Etiology 

.     409 

Symptoms 

.     410 

Diagnosis 

.     411 

Prognosis 

.     411 

Prophylaxis    . 

.     412 

Treatment 

.     412 

References        .         .         . 

, 

.     417 

CHAPTER   IX 

CEREBRAL    ABSCESS 

Julius  Grinker 


Introduction 
Etiology 


419 
419 


COXTENTS 


XVll 


PAGE 

Diagnosis  .         .         .         .         .  •       .         .         ,         .         .         ^         _  420 

Symptoms  .         .         .         .         .         .         .         .         .         .         .         ,  420 

Occurrence  •.••........  421 

Prognosis  ............  421 

Prophylaxis  ............  422 

References  .         .         .         ,         .         .         .         .         .         .         .         .  424 


CHAPTER    X 

SINUS    THROMBOSIS 
Julius  Grinker 

Introduction      ............  426 

Marantic   or   Primary   Sinus  Thrombosis    .......  426 

Symptoms       ...........  426 

Prognosis        .  .  .  .  .         .         .         .         .         .         .  427 

Prophylaxis    ...........  427 

Treatment 427 

Secondary  or  Infectious  Thrombosis  ........  427 

Etiology 427 

Pathology 428 

Symptoms       ...........  428 

Prognosis         ...........  429 

Prophylaxis    ...........  429 

Surgical    Treatment         .........  429 

References        ............  431 


CHAPTER   XI 

TUMORS    OF    THE    BRAIN 

Juuus  Gbinkeb 


Introduction 

Definition 

Varieties 

Etiology 

Situation 

Sjmiptoms 

Diagnosis 

Differential   Diagnosis 

Regional  Diagnosis 

Prognosis 

Prophylaxis 

Treatment 

References 


432 
432 
432 
433 
434 
434 
436 
436 
437 
446 
446 
447 
453 


xviii  CONTENTS 

CHAPTER   XII 

ANEURYSM    OF    THE    CEREBRAL    ARTERIES 

Juuus  Gbinkeb 

FAGC 

Introduction      ............  456 

Etiology 456 

Pathology 456 

Symptoms 456 

Differential  Diagnosis        ,.,.......  457 

Prognosis           .          .          .          .          .          .          .          .          .          .          .          .  457 

Treatment 457 

References        ............  458 

CHAPTER    XIII 

THE    PARASITES    OF    THE    BRAIN 

Julius  Geinker 

Introduction     ............  459 

Symptoms         ............  459 

Diagnosis          ............  460 

Prognosis           ............  460 

I*rophylaxis      ............  460 

Treatment 461 

References        ............  461 

CHAPTER   XIV 
HYDROCEPHALUS 

Julius  Grinker 

Introduction      ............  462 

Congenital   Hydrocephalus         .........  462 

Etiology 462 

Diagnosis        ...........  462 

Prognosis        .          .          .          .          .          .          .          .          .          .          .  463^ 

Acquired  Hydrocephalus   .         .         .         ...         .         .         .         .  463 

Diagnosis         ...........  463 

Prognosis        .          .          .          .          .          .          .          .          .          .          .  464 

Treatment  of  Congenital  and  Acquired  Hydrocephalus         ....  464 

External  Remedies           .........  465 

Brain  Puncture       ..........  465 

Serous  Meningitis     ...........  468 

Introduction    ...........  468 

Etiology 468 

Symptoms       .         .         .         .         .         .         .         .         .         .         .  468 


CONTENTS 


XLX 


Serous  Meningitis  {Continued) 

Prognosis        .         .         .         .         .         .         .         .         .         .         .  469 

Differential  Diagnosis      .         ...         .         .         .         .         .         .  469 

Treatment 469 

References        ............  469 


CHAPTER   XV 

SYPHILITIC    DISEASES    OF    THE    BRAIN 

Jux,ius  Geinker 

Introduction     .         .         .          .         .         .         .         .         .         .         .         .  471 

Pathological  Anatomy       ..........  471 

Etiology 472 

Symptoms         ............  473 

Diagnosis          ............  476 

Prognosis          ............  477 

Prophylaxis     ............  478 

Treatment 479 

Progressive  Paralysis  of  the  Insane  ........  489 

Etiology 489 

Pathology 489 

Symptoms       .          .          .         .          .         .          .         .         .         .         .  489 

Differential    Diagnosis     .........  491 

Prognosis        .          .          .         .         .         .         .         .         .       -  .         .  491 

Treatment 492 

References 494 


CHAPTER   XVI 

DISEASES    OF    THE    PONS    AND    MEDULLA 

Julius  Grinker 


Progressive  Bulbar  Paralysis    . 

Definition 

Etiology 

Symptoms 

Differential   Diagnosis 

Prognosis 

Treatment 
Acute  Apoplectic  Bulbar  Paralysis 

Pathology 

Etiology 

Symptoms 

Treatment 
Compression  Bulbar  Paralysis  . 

Pathology 

Symptoms 

Prognosis 

Treatment 


496 
496 
496 
496 
497 
498 
498 
500 
500 
500 
500 
500 
501 
501 
501 
501 
502 


XX 

CONTENTS 

PAGE 

Pseudobulbar  Paralysis  and  Cei 

ebrobulbar  Glossopharyngolabial  Paralysis    .     502 

Introduction    . 

.     502 

Pathology 

« 

.     503 

Etiology 

.     503 

Symptoms 

.     503 

Differential   Diagnosis 

.     504 

Treatment 

.     504 

Myasthenia  Gravis    . 

.     504 

Introduction    . 

.     504 

Etiology 

.     504 

Pathology 

.     504 

Symptoms 

.     505 

Differential   Diagnosis 

.     506 

Prognosis 

.     506 

Treatment 

.     507 

Ophthalmoplegia 

.     507 

Introduction    . 

.     507 

Acute  Ophthalmoplegia 

.     507 

Chronic    Ophthalmoplegia 

.     509 

References        .... 

.          . 

.     510 

,   CHAPTER    XVII 

DISEASES    OF    THE    CEKEBELLUM 

Julius  Grinkeb 

Atrophy  and  Sclerosis  of  the  Cei-ebellum 

.     512 

Hereditary   Cerebellar  Ataxia    . 

.     513 

Introduction    . 

.     513 

Pathology 

.     513 

Etiology 

.     513 

Symptoms 

.     514 

Prognosis 

.     514 

Differential   Diagnosis 

.     514 

Treatment 

.     514 

References 

.     515 

CHAPTER   XVIII 

NEUROSES 

Lewellys  F.  Barker  and  Smith  Ely  Jelliffe 

Neurasthenic  and  Psychasthenic  States,  Including  the  Phobias   .          .          .  516 

General  Treatment  (Lewellys  F.  Barker  and  Charles  M.  Byrnes)        .  516 

Psychotherapeutic     Treatment     (Lewellys     F.     Barker     and     Trigant  • 

Burrow)             ..........  569 

Treatment  of  Hysteria   (Smith  Elv  Jelliffe) 581 

Treatment  of  the  Migraines   (Smith  Ely  Jelliffe) 589 

Ophthalmic   Migraine       .........  589 


CONTEXTS 


XXI 


PAGE 

Treatment  of  Headache    ..........  596 

Headaches  of  Extracerebral  Nature           ......  597 

Intracerebral   Headaches            ........  608 

Headache  Symptoms  of  Toxemias  or  General  Disease       .          .          .  610 

Psychogenic  and  Psychotic  Headaches       ......  613 

Treatment  of  Vertigo       ..........  615 

Nervus  Vestibularis         .........  619 

Symptoms       ...........  621 

Clinical 623 

Labyrinthine  Vertigoes    .........  624 

Vestibular   Vertigoes        .........  626 

Treatment  for  the  Epilepsies   .........  630 

Introduction    ...........  630 

Symptom  Review   ..........  633 

Therapy          ...........  638 

References        ............  649 


CHAPTER    XIX 

LOCALIZED    MUSCULAR    SPASMS 

Sidney  Schwab 


Introduction 
Tic  .  .         . 

Occupation  Neuroses 
Chorea   Minor 
Paralysis  Agitans 


652 
653 
660 
662 
665 


V.     TROPICAL   DISEASES 

CHAPTER   I 

INTRODUCTION 

Wm.  B.  Wherry 


Introduction 
Refei'ences 


667 
671 


CHAPTER   II 

INSOLATION 

Paul  G.  Woolley 


Introduction  .         .  •         •  •         •         •    .     •         •         •         •         •  ^"2 

Prophylaxis  ....••••••••  "76 

Treatment ^"7 

References  ....••••••••  "79 


XXll 


CONTENTS 


CHAPTER   III 

AFFECTIONS    DUE    TO    POISONOUS    EEPTILES,    FISH,    PLANTS,    AND 
ARTHROPODS    (INCLUDING    MYIASIS) 


Creighton  Wellman 


Ophidism  ..... 

Remedial   Measures 

Prophylactic    Measures    . 
Other  Poisonous  Vertebrates 

Batrachia    and    Lacertilia 

Poisonous   Fish 

Poisonous   Mammals 
Biting  and  Stinging  Arthropods 

Remedial   Measures 
Stinging  and  Irritating  Larvae  and  Plants 

Remedial   Measures 

Preventive  Measures 
Myiasis    ...... 

Cutaneous    Myiasis 

Myiasis  of  the  Natural  Orifices  of  the  Body  and  of  Wounds 

Intestinal  Myiasis   . 

Chiggers  and  Ainhum 
Craw-Craw        .  .  .  . 

Remedial   Measures 
Shima  Mushi    ..... 

Remedial   Measures 

Preventive  Measures 
Atriplicism        ..... 

Remedial   Measures 
Lathyrism  ..... 

Remedial   Measures 
Other  Plant  and  Animal  Poisons 

Strychnos        .... 

Strophanthus 

Ei-ythrophlaeum 

Various  Additional   Poisons   Used  for  Murder 
tion  of  Abortion,  Etc. 
References        .         . 


Suicide,   the   Produc 


PAQE 

681 
682 
683 
683 
683 
683 
684 
685 
685 
686 
686 
686 
686 
686 
688 
689 
690 
691 
692 
692 
692 
692 
693 
693 
693 
693 
694 
694 
695 
695 

697 
698 


CHAPTER    IV 

DISEASES    DUE    TO    PROTOZOA 

Wm.  B.  Wherry,  Creighton  Wellman  and  Paul  G.  Woolley 

Amebiasis   (Wm.  B.  Wherry)    .         .         .         .         .         .         .         .         .     703 

Intestinal    Amebiasis        ••••.....     703 

Hepatic    Amebiasis  .........     jiq 


CONTEXTS                    '  xxiii 

PAGK 

Malaria  (Creighton  Wellman)    .........  712 

Remedial  Measures          .........  716 

Preventive  Measures        .........  729 

Blackwater  Fever   ..........  738 

Trypanosomiases  (Creighton  Wellman)       .......  742 

Trypanosome  Fever  and  Sleeping  Sickness       .....  742 

Infantile  Cachexia  in  Brazil   ........  752 

Leishmaniases    (Creighton  Wellman)           .         .         .         .         .         .         .  753 

Kala-azar 753 

Infantile   Splenic   Anemia        .          .         .         .         .         .      •  .         .  755 

Oriental   Sore 756 

Histoplasmosis    (Creighton  Wellman)          .......  757 

Tropical  Relapsing  Fevers  (Creighton  Wellman)         .....  757 

Remedial  Measures           .........  759 

Preventive  Measures         .........  760 

Diseases  Due  to  Other  Flagellata  and  the  Ciliata         .....  760 

Balantidium  Coli   (Wm.  B.  Wherry) 760 

Framboesia  Tropica  (Paul  G.  Woolley) 762 

References        ............  765 


CHAPTER   V 

DISEASES  DUE  TO  TEOPICAL  CESTODES,  TREMATODES,  AND  NEMATODES 

Creighton  Wellman  and  Wm.  B.  Whebry 

Teniasis  (Creighton  Wellman) 775 

Somatic    Teniasis    ..........  775 

Intestinal   Teniasis            .........  776 

Distomiasis  (Creighton  Wellman)       ........  779 

Hepatic  Distomiasis         .........  779 

Intestinal  Distomiasis      .........  780 

Endemic  Hemoptysis    (Creighton  Wellman)        ......  782 

Preventive  Measures        .........  783 

Schistosomiasis   (Creighton  Wellman)          .......  783 

Endemic  Hematuria         .........  783 

Intestinal  Schistosomiasis         .         .         .         .         .         .         •         •  785 

Katayama    Disease          .........  786 

Filariasis  (Wm.  B.  Wherry) 786 

Filaria  Bancrofti    ..........  787 

Dracunculus  Medinensis  (Guinea  Worm,  Medina  Worm,  the  Worm  of 

Pharaoh,  Etc.) 788 

Filaria  Loa 789 

Filaria  Perstans      ..........  791 

Other  Nematode  Infections   (Creighton   Wellman) 791 

Hookworm  Disease          .         .         .         ...         .         .         .  791 

Cochin  China  Diarrhea 796 

Trichocephaliasis     ..........  797 

Strongylosis    ...........  798 

Esophagostomiasis            ...         .         .         •         •         •         •         .  799 

Other  Nematodes  of  Doubtful  Pathogenesis 800 


xxiv  '  CONTENTS 

PAOE 

Other  Nematode  Infections  (Continued) 

Gnathostoma   Siamense    .........  800 

Leeches 800 

References        .         .         .         .   •      .         .         .         .         .         .         .         .  801 


CHAPTER   VI 

DISEASES    DUE    TO    BACTEEIA 

Paul  G.  Woolley  and  Wm.   B.  Wheeey 

Leprosy  (Paul  G.  Woolley) .         .809 

Etiology 810 

Treatment 813 

Plague  (Wm,  B.  Wherry) .816 

Prophylaxis     ...........  816 

Treatment 826 

Asiatic  Cholera  (Wm.  B.  Wherry)    .         .         '. 827 

Prophylaxis 827 

The  Nature  and  Action  of  the  Cholera  Toxins  .....  831 

Treatment 832 

Malta  Fever  (Wm.  B.  Wherry) 839 

Prophylaxis    ...........  839 

Treatment 839 

References        ............  840 


CHAPTER   VII 
DISEASES    OF    UNCEETATN    ETIOLOGY 
Paul  G.  Woolley  and  Creighton  Wellman 

Beri-Beri   (Paul  G.  Woolley) .844 

Prophylaxis    ...........  850 

Treatment 852 

Yellow  Fever  (Creighton  Wellman)    .         .         .         .         .         .         .         .  855 

Remedial  Measures          .........  855 

Preventive  Measures        .........  856 

Dengue  (Paul  G.  Woolley) 858 

Prophylaxis    ...........  859 

Treatment .         .859 

Epidemic  Dropsy  (Creighton  Wellman)      .         .         .         .         .         .         .  860 

Remedial   Measures           .........  860 

Kubisagari  (Creighton  Wellman)        ........  860 

Remedial   Measures          .........  861 

Onyalai  (Creighton  Wellman)    .........  861 

Remedial   Measures           .........  861 

Sprue    (Creighton    Wellman) .861 

Remedial   Measures           .........  862 

Hill  Diarrhea  (Creighton  Wellman)   . 862 

Remedial  Measures          .........  863 


CONTENTS 


XXV 


Akatama  (Creighton  Wellman)  .... 

Remedial   Measures  ..... 

Verruga  Peruviana  (Creighton  Wellman)    . 

Remedial   Measures  ..... 

Climatic  Buboes   (Creighton  Wellman) 

Remedial  Measures  ..... 

Gangosa   (Creighton  Wellman)  .... 

Remedial  Measures  ..... 

Preventive  Measures        ..... 
Ulcerating  Granuloma  of  the  Pudenda  (Creighton  Wellman 

Remedial  Measures  ..... 

Epidemic  Gangrenous  Proctitis   (Creighton  Wellman) 

Remedial   Measures  ..... 

Tropical  Sloughing  Phagedena  (Creighton  Wellman)  . 

Remedial   Measures  ..... 

Goundou    (Creighton    Wellman)  .... 

Remedial  Measures  ..... 

Hyperpyrexial  Fever  (Creighton  Wellman) 

Remedial  Measures  ..... 

Undifferentiated  Tropical  Fevers   (Creighton  Wellman) 
References         ........ 


PAGE 

863 
863 
863 
864 
864 
864 
864 
865 
865 
865 
866 
866 
866 
866 
868 
868 
868 
868 
869 
869 
869 


LIST   OF   ILLUSTRATIONS 

NEPHRITIS 
Joseph  L.  Miller 

IGUKE  PAGE 

1.  Chart  showing  fluctuation  in  pressure  in  a  bedridden  heraiplegic,  with 

interstitial   nephritis        .........       46 

2.  Comparative  etfect  on  blood  pressure  of  nitroglycerin  (solid  line),  ery- 

throl    tetranitrates    (line   composed   of   dashes),   and   sodium   nitrate 
(dotted  line) 48 

DISEASES  OF  THE  SPINAL  CORD 

Joseph  Collins  and  Edwin  G.  Zabriskie 

1-7.     Fraenkel's  reeducation  exercises       ......        206-209 

DISEASES    OF    THE   PERIPHERAL   NERVES 
Howell  T.  Pershing 

1.  Dried  pelvis,  with  the  course  of  the  sciatic  nerve  indicated  in  black       .     301 

2.  Illustration  of  point  on  the  buttock  which  is  perpendicularly  over  the  sci- 

atic nerve  where  it  crosses  the  spine  of  the  ischium  ....     302 

THE  NEURALGIAS 
Howell  T.  Pershing 

1.  Location  of  infraorbital  foramen         .......  345 

2.  The  skull  viewed  obliquely  from  below       .         .         .  .         .         .  347 

3.  Same  as  Fig.  2,  except  that  lower  jaw  is  in  place       ....  348 

4.  Points  of  insertion  for  deep  injection  of  the  second  and  third  branches 

of  the  trigeminus  ........••     349 

5.  Second  and  third  branches  of  trigeminal  nerve 351 

NEUROSES 

Lbwellys  F.  Barker  and  Smith  Ely  Jellipfb 

1.     The  general  diagnostic  indications  to  be  derived  from  the  seat  of  pain 

in  the  head  and  face 600 

xxvii 


xxviu  LIST    OF    ILLUSTRATIONS 

FiaURE  PAQK 

2.  The  causes  of  localized  headache,  according  to  the  exact  site  of  the  pain  601 

3.  Location  of  indurative  muscle  headaches    ......  604 

4.  Central  paths  of  the  vestibularis        .......  616 

5.  Scheme  of  chief  paths  involved  in  receiving  spatial  impressions  and  in 

producing  motor  adaptations  to  space  localization   ....  618 

6.  Scheme  of  central  paths  of  the  vestibularis           .....  619 

7.  Scheme  of  incoming  sensory  fibers  subserving  static  equilibrium   .          .  622 

8.  Scheme  of  ocular  and  vestibular  connections       .....  629 

9.  General  diagram  showing  mixture  of  symptomatic  trends   .          .          .  633 


AFFECTIONS   DUE   TO   POISONOUS   REPTILES,   FISH,  PLANTS,   AND 
ARTHROPODS    (INCLUDING   MYIASIS) 

Creighton  Wellman 

1.  Female  pregnant  chigger   .........     690 

2.  Male   chigger     .  .  .  .  .  .  .  .  .  .  .     690 


DISEASES    DUE    TO    PROTOZOA 
Wm.  B.  Wherry,  Creighton  Wellman,  and  Paul  G.  Woolley 

1.  Myzomyia  funesta,  the  principal  malaria-bearing  mosquito  of  tropical 

Africa  .         . 712 

2.  Chart  showing  spleen  index  of  513  untreated  natives  of  West  Africa   .     714 

3.  Combined  pulse  and  temperature  chart  of  an  untreated  case  of  quartan 

malarial  fever  ending  in  a  spontaneous  recovery  observed  in  a  West 

African  native        ..........  716 

4.  Temperature  chart  of  a  case  of  malarial  abscess  of  the  spleen   .  .  729 

5.  Wing  of  Cellia  squamosa,  a  West  African  anopheline  mosquito   .  .  730 

6.  Wing  of  Cellia  pharcensis,  an  Angolan  anopheline  mosquito        .  .  730 
.  7.     Chart  showing  the  relation  between  the  amount  of  rainfall,  number  of 

anopheline  mosquitoes  taken,  and  percentage  of  malaria  fevers  among 

the  natives  of  one  station  in  West  Africa  for  one  year  .  .  .     732 

8.  Example  of  properly  screened  building  in  the  tropics  ....     734 

9.  Combined  blood  and  temperature  chart  of  a  fatal  case  of  blackwater 

fever  in  West  Africa     .........  740 

10.  Blood  from  case  of  sleeping  sickness  .......  743 

11.  Glossina    palpalis       ..........  750 

12.  Combined  blood  and  temperature  chart  of  a  case  of  African  tick  fever 

obsei'ved  by  the  author  .........     758 


DISEASES    DUE    TO    TROPICAL    CESTODES,    TREMATODES,    AND 

NEMATODES 

Creighton  Wellman  and  Wm.  B.  Wherry 

1.  Schistosomal  papilloma  of  the  rectum  ......     784 

2.  Hookworm  eggs  obtained  by  eentrifugalization  of  feces       ,  ,  .     792 


LIST    OF    ILLUSTKATIONS  xxix 

FIGURE  PAGB 

3.  Wet   system   sanitary   privy        ........     795 

4.  An  unsanitary  privy,  open  in  back    ,,.....     796 

5.  A  dry  system  sanitary  privy    ........     796 


DISEASES    OF   UNCERTAIN    ETIOLOGY 

Paul  G.  Woolley  and  Creighton  Wellman 

1.    Bacillus  gangosae  (pure  culture)    X  2,000  ......     862 


I 


THEIUPEUSIS    OF    INTERNAL    DISEASES 

VOLUME   IV 

I.    DISEASES    OF    THE    KIDNEYS 

CHAPTER   I 
SYMPTOMS 

F.   FORCIIHEIMEE 

MOVABLE    KIDNEY 

(Enteroptosis) 

Movable  organs  are  not  uncommon ;  Hector  Mackenzie  examined 
2,801  females  of  all  ages  and  found  movable  kidneys  in  516.  In  1,007 
males  a  movable  kidney  was  found  only  11  times.  These  statements  es- 
tablish the  fact,  already  known,  that  enteroptosis  is  much  more  common 
in  females  than  in  males.  The  cause  of  this  is  easily  understood  by  con- 
sidering the  different  conditions  which  exist  in  the  male  and  female  that 
make  for  the  support  of  the  abdominal  organs.  The  uterus  and  adnexa, 
originally  in  a  horizontal  position,  now  have  the  same  supports  for  an 
upright  position  of  the  body.  During  the  process  of  evolution  the  sup- 
ports have  not  changed,  so  that,  in  the  female,  there  is  weakness  of  sup- 
port for  the  pelvis  and  indirectly  for  the  abdominal  organs.  The  alxlom- 
inal  organs  are  held  in  place  by  the  abdominal  walls,  and  all  those  con- 
ditions, childbirth,  tight  lacing,  etc.,  which  weaken  them  may  and  do 
cause  this  condition.  There  is  intraabdominal  supjiort,  as  well;  this 
is  accounted  for  by  the  intraabdominal  fat;  for  the  kidneys  especially 
there  is  a  thick  layer  of  fat  surrounding  them.  Intraalxlominal  vascular 
tonus  should  also  be  considered ;  the  more  it  is  diminished  the  less  sup- 
port there  is  to  the  intraabdominal  organs.  Indirectly  this  affects  the 
kidney.     It  is  thoroughly  recognized  that  frequently  two,  or  even  more, 

1 
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organs  are  out  of  place  at  the  same  time  when  the  external  supports  are 
normal.  This  can  only  be  due  to  some  intraabdominal  cause,  and  when 
the  fat  is  normal  the  circulatory  condition  accounts  for  it.  Anything  act- 
ing mechanically,  such  as  strain  in  lifting,  traumatism,  or  increase  in 
weight  of  the  kidney,  may  be  followed  by  dislocation  of  the  kidney;  lit- 
erally the  kidney  is  dislocated,  but  it  is  doubtful  if  this  condition  should 
be  considered  with  that  of  enteroptosis.  Certainly,  for  therapeutic  pur- 
poses, this  is  not  the  case. 

In  treating  these  patients  the  physician  should  be  careful  how  he  com- 
municates the  fact  that  there  is  a  movable  or  floating  kidney.  If,  as 
seems  to  be  the  case,  about  20  per  cent,  of  these  patients  do  not  know 
that  the  kidney  is  displaced  (Hector  Mackenzie,  1.  c.),  it  is  well  for 
the  physician  to  study  his  patient  before  he  makes  the  communication. 
Many  a  patient  has  been  made  an  invalid  by  failure  to  follow  this  rule; 
neurasthenic,  hypochondriacal,  and  sometimes  psychotic.  The  treatment 
should  be  conducted  along  causal  indications.  It  is  not  necessary  to  em- 
phasize the  fact  that,  when  there  is  no  weakness  in  the  external  abdominal 
supports,  a  bandage  is  only  of  symtomatic  value.  When  there  is  this 
weakness  a  bandage  should  always  be  applied.  The  principal  require- 
ments for  a  good  bandage  are  that  it  be  supported  by  the  most  rigid  base 
that  can  be  found,  in  this  disease  the  ribs  and  the  pelvis ;  that  it  be  suffi- 
ciently rigid  itself  to  form  a  good  support  for  the  pad  (or  pads)  that 
must  be  added  to  hold  up  the  organ  (or  organs)  ;  and,  finally,  that  it  move 
not  too  much  or  too  little — too  much  in  that  insufficient  support  is  given ; 
too  little  in  that  respiratory  movements  and  the  necessary  movements  of 
the  body  be  interfered  with.  The  designing,  fitting,  and  application  of 
the  bandage  should  be  under  the  supervision  of  a  physician  who  is  pre- 
pared to  undertake  such  cases. 

In  the  case  of  tight  lacing  the  cause  should  be  removed;  sometimes 
this  is  deferred  too  long  and  then  nothing  can  be  done  for  the  condition 
except  surgical  treatment.  When  the  diagnosis  is  made  early  enough,  and 
the  results  of  the  condition  are  explained  to  the  patient,  many  get  well 
without  further  treatment. 

Those  cases  in  which  intraabdominal  support  is  at  fault  do  well  enough 
when  the  cause  can  be  removed.  Not  infrequently  in  these  cases  we  find 
a  combination  of  causes,  flaccid  abdominal  walls  and  lack  of  fat  intra- 
abdominally,  the  first  to  be  treated  by  the  bandage,  the  second  by  diet  and 
rest.  The  object  of  dieting  should  be  the  making  of  fat ;  for  this  purpose 
a  large  number  of  calories  are  prescribed,  which  are  produced  from  a 
mixed  diet  consisting  of  large  quantities  of  carbohydrates  and  fats — the 
albumins  in  smaller  quantities  absolutely  and  relatively. 

The  other  form  of  lack  of  internal  support  is  found  in  neurasthenics 
and  hysterics,  more  frequently  in  the  former  than  in  the  latter.  They 
should  be  treated  generally  (see  Neurasthenia  and  Hysteria).     Locally  it 
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may  be  necessary  to  apply  the  bandage.  These  patients  should  be  induced 
to  try  gymnastics,  abdominal  massage,  and  electricity.  Postural  treat- 
ment seems  very  valuable  in  this  class  of  cases.  They  should  be  taught 
to  lie  upon  an  inclined  plane,  the  head  low  and  the  feet  high,  beginning 
with  slight  and  ending  with  great  inclination;  at  first  for  a  short  time 
and  then  for  a  longer  time. 

The  results  from  this  form  of  treatment  are  excellent,  but,  do  what 
we  may,  there  remain  a  certain  number  of  cases  in  which  a  surgical  opera- 
tion, nephrectomy  or  nephrorrhaphy,  should  be  performed.  The  indica- 
tions for  operation  seem  to  be,  at  the  present  time  of  writing:  when  the 
patient's  life  is  endangered,  and  when  the  patient  is  prevented  from  pur- 
suing his  occupation  or  enjoying  his  life.  The  first  occurs  in  the  floating 
kidney,  in  which  there  is  hydronephrosis;  when  there  is  no  relief  in  fre- 
quent attacks  of  Dietl's  crises,  either  nephrectomy  or  nephrorrhaphy  are 
indicated.  Hahn's  operation,  nephrorrhaphy,  should  always  be  preferred 
on  account  of  its  comparative  lack  of  danger. 


ANURIA 

This  symptom  should  be  treated  as  to  its  causes.  For  its  treatment 
in  nephritis  the  reader  is  referred  to  the  chapter  on  Bright's  disease.  The 
obstructive  form  of  anuria  calls  for  surgical  treatment.  In  the  nonob- 
structive form  the  cause  should  be  sought  for,  and,  if  possible,  removed, 
which  is  rarely  possible.  The  damage  done  to  the  kidneys  is  possibly 
only  temporary,  and  it  is  our  duty  to  facilitate  the  return  of  the  nor- 
mal condition,  at  the  same  time  seeing  that  no  harm  occurs  to  the  pa- 
tient while  this  is  going  on.  For  this  purpose  diuretics  should  not  be 
prescribed  immediately,  as  it  is  not  certain  how  much  good  or  harm  we 
may  do  in  administering  them.  Especially  is  this  the  case  in  the  toxic 
forms.  It  is  much  better  to  try  to  relieve  the  kidney  by  giving  sudorifics 
or  cathartics  and  functional  insufficiency  should  not  be  embarrassed  by  the 
introduction  of  abnormally  large  quantities  of  water.  Dry  cups  to  the 
loins,  poultices,  and  hot  applications  are  valuable.  In  these  circumstances 
normal  saline  solution  should  not  be  employed,  as  NaCl  is  said  to  irritate 
the  kidneys. 

On  the  other  hand,  when  the  kidneys  are  normal,  NaCl  in  normal 
(0.60  per  cent.)  solution,  either  by  hypodermoclysis  or  by  intravenous  in- 
jection, should  be  employed.  Hot  rectal  injections  are  most  valuable  in 
this  form,  which  is  found  in  collapse  in  cholera,  after  operations ;  indeed, 
in  any  condition. 

There  is  little  to  be  said  about  hysterical  anuria.  Its  treatment  is 
most  difficult;  nephrotomy  has  been  performed  with  no  immediately  bene- 
ficial result  (see  Hysteria). 


4  DISExVSES    OF    THE    KIDNEYS 

HEMATURIA 

The  causes  of  this  symptom  are  treated  in  connection  with  the  diseases 
in  which  it  occurs.  It  will  therefore  be  considered  simply  as  a  symptom 
which  should  be  controlled.  The  patient  should  always  be  put  to  bed 
and  kept  there  at  least  until  macroscopic  blood  has  disappeared  from  the 
urine.  His  diet  should  be  unirritating  and  should  contain  nothing  which 
may  irritate  the  kidney.  When  the  underlying  cause  is  known,  this  may 
not  be  necessary.  At  all  events,  nothing  should  be  given  which  causes 
the  urine  to  become  irritating.  Hemostatics  should  be  administered  un- 
less causal  treatment  can  be  applied  immediately.  The  remedies  which 
may  be  employed  are  (and  I  give  them  in  the  order  in  which  they  have 
been  most  serviceable  to  me)  :  adrenalin,  calcium  lactate,  ergot.  Pituitin 
should  be  considered  because  of  its  excellent  tonic  effect  upon  blood  ves- 
sels. The  other  hemostatics  should  be  employed  only  in  milder  cases, 
and  in  these  they  have  seemed  to  be  useful.  I  refer  especially  to  tannic 
and  gallic  acids  and  lead  acetate.  In  addition,  large  doses  of  hexamethyl- 
enamin  should  be  given  in  order  to  prevent  possible  infection  of  the  uri- 
nary tract. 

]L«J^ephrotomy  should  be  considered  when  no  cause  can  be  found  and  the 
bleeding  does  not  cease.  It  does  not  always  help  matters  by  checking  the 
hemorrhage ;  it  may,  however,  be  life-saving  when  the  bleeding  is  checked 
by  it,  and,  moreover,  the  cause  of  the  trouble  may  be  found. 

HEMOGLOBINURIA 

Toxic  Hemoglobinuria. — Methemoglobinuria  and  hematoporphyrinu- 
ria  are  included  in  our  present  topic.  Hemoglobinuria  is  found  in  con- 
nection with  infectious  diseases :  syphilis,  malaria,  scarlatina,  typhus,  ty- 
phoid fever,  and  yellow  fever.  It  may  be  the  result  of  purpura  or  scurvy. 
It  is  also  caused  by  a  number  of  intoxications;  with  acids,  such  as  sul- 
phuric or  hydrochloric  (chronic  intoxication),  by  the  ingestion  of  solanin 
(sprouting  potatoes),  by  inhalation  of  hydrogen  arsenic,  by  the  ingestion 
of  uncooked  mushrooms,  and  of  soap  bark  (saponin).  In  all  these  condi- 
tions there  is  hemolysis,  as  i't  also  is  in  methemoglobinuria.  This  subject 
has  become  more  and  more  important  as  the  number  of  causes  has  in- 
creased, largely  on  account  of  the  introduction  of  drugs  which  produce 
methemoglobinuria.  The  clinical  picture  which  existed  before  the  era 
of  new  drugs  was  that  of  potassium  chlorate  intoxication,  usually  fatal 
but  rare.  With  the  introduction  of  drugs  derived  from  coal  tar,  meth- 
emoglobinuria has  become  rather  common,  and  mild  cases  are  recognized, 
which  recover,  as  a  rule.  Acetanilid,  phenacetin,  antipyrin,  pyridin, 
naphthol,  pyrogallic  acid  and  carbolic  acid  and  their  various  combina- 
tions are  the  principal  toxic  drugs. 
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Hematoporphyrinnria  most  frequently  follows  the  administration  of 
sulphonal  or  trional. 

It  will  be  seen,  therefore,  that  prophylactic  treatment  is  most  impor- 
tant in  all  these  conditions.  For  hemoglobinuria,  everything  that  tends 
to  reduce  the  toxins,  whether  it  be  antitoxic  or  antibacillary  treatment; 
should  act  prophylactically.  In  other  words,  specific  treatment  may  pre- 
vent this  form  of  blood  condition.  The  trades  intoxications  can  be  pre- 
vented beyond  a  doubt;  it  only  wants  the  will,  the  way  is  easily  found. 
Sprouting  potatoes  should  never  be  eaten. 

The  prevention  of  poisoning  by  drugs  which  produce  methemoglobin- 
uria  and  hematoporphyrinnria  is  a  serious  question,  as  the  intoxication 
may  follow  medicinal  doses  prescribed  by  the  physician.  The  taking  of 
these  drugs  habitually  and  in  large  doses  without  the  advice  of  a  physician 
cannot  be  prevented  and  does  not  concern  the  physician  except  when  ho 
is  called  to  advise  treatment.  When,  however,  a  physician  prescribes  a 
drug  and  toxic  effects  follow,  although  he  has  done  all  that  should  be  done, 
he  is  blamed  for  the  result.  This  is  perfectly  natural,  as  the  layman  sees 
only  the  direct  cause  and  not  the  contributing  ones  which  make  for  the 
bad  result.  It  is  well,  then,  that  the  physician  exercise  great  care  in  pre- 
scribing drugs  of  the  class  under  consideration.  Upon  the  whole  it  may 
be  said  that  the  antipyrin  group  gives  less  trouble  than  the  acetanilid 
group.  The  further  the  derivatives  are  developed  from  the  mother  sub- 
stance the  milder  the  effects  as  a  whole.  In  the  present  state  of  drug 
production  it  is  exceedingly  difficult  to  choose  a  drug.  That  one  which  is 
recommended  by  good  and,  apparently,  respectable  authority  frequently 
turns  out  to  be  very  toxic.  Physicians  not  uncommonly  feel  that  new 
drugs  represent  advance,  at  all  events  that  they  should  prescribe  them. 
The  rule  should  be  followed  here,  as  elsewhere,  that  when  a  drug  fills  all 
the  requirements  necessary  to  make  it  efficacious  and  safe  it  should  be 
retained  by  the  practitioner.  If  he  changes  to  the  newer  drug  he  may  be 
changing  a  bird  in  the  hand  for  one  in  the  bush,  and,  what  is  worse,  dis- 
carding a  tool  which  fits  him  perfectly  and  which  he  has  learned  to  use 
as  one  only  can  an  old  tool. 

Treatment  — In  methemoglobinuria  the  drug  which  causes  the  intoxi- 
cation should  be  immediately  discontinued.  In  the  acute  form  of  intoxi- 
cation the  treatment  can  only  be  symptomatic.  Oxygen  inhalations  are 
recommended ;  they  may  be  valuable  as  not  only  the  hemoglobin  but  the 
plasma  of  the  blood  as  well  carries  oxygen  for  its  internal  respiration.  In- 
travenous injection  of  normal  saline  solution  should  be  tried  in  all  the  bad 
cases;  among  other  effects,  it  dilutes  the  toxic  substances  in  the  blood,  pro- 
ducing temporary  amelioration  which  may  be  sufficient  to  turn  the  tide 
in  favor  of  the  patient.  Even  Sahli's  lavage  of  the  blood  may  be  tried. 
In  some  instances  cardiac  remedies  are  required  ;  caffein  seems  to  be  the 
most  frequently  used,  and  should  be  given  hyptMlermically.    It  is  not  ra- 
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tional  to  believe  that  when  caffein  is  given  with  the  coal  tar  product  the 
cardiac  symptoms  do  not  develop.  Especially  is  this  true  of  acetanilid, 
in  which  the  heart  is  not  so  much  affected  as  the  respiration.  The  collapse 
requires  stimulants,  camphor,  ether  hypodermically.  The  irritation  of 
the  kidneys,  which  comes  on  early  and  which  may  last  for  some  time, 
should  also  be  treated. 

In  hematoporphyrinuria  the  treatment  consists  in  the  removal  of  the 
cause,  i.  e.,  the  drug  producing  it  should  be  removed,  and  this  is  sufficient 
in  the  majority  of  cases.  But  enough  cases  of  poisoning  with  sulphonal 
and  trional  are  now  on  record  so  that  we  are  better  able  to  meet  this  emer- 
gency than  formerly.  Sulphonal  produces  by  far  the  worst  foims  and  the 
most  dangerous;  trional  poisoning  is  milder  and  not  so  often  followed 
by  hematoporphyrinuria.  In  all  these  forms  of  hemoglobinuria  there  are 
both  acute  and  chronic  forms. 


PAROXYSMAL   HEMOGLOBINURIA 

It  is  difficult  to  discuss  the  treatment  of  a  disease  in  which  so  little 
is  known  of  its  cause.  As  ^for  prophylaxis  there  is  more  chance  for  suc- 
cess, as  by  careful  study  of  the  individual  case  the  immediate  cause,  i.  e., 
the  cause  of  the  attack,  may  be  found  out.  In  one  case  which  came  under 
my  observation  I  could  not  find  any  cause  for  the  classical  attack  of  parox- 
ysmal hemoglobinuria.  It  is  known  that  refrigeration  brings  on  an  attack 
in  some  patients,  probably  the  largest  number  are  produced  in  this  way — 
cold  applied  to  the  body  as  a  whole,  exposure  to  wet  and  cold — and  experi- 
mentally by  taking  a  very  cold  bath.  Even  local  application  of  cold,  as  a 
foot  bath  in  ice-cold  water,  may  cause  an  attack  in  those  predisposed  to 
this  disease.  Again  there  are  patients  in  whom  anxiety,  worry,  exertion 
are  followed  by  an  attack.  In  predisposed  women  menstruation  some- 
times causes  a  paroxysm.  Except  in  the  latter  case,  prevention  is  simple. 
Either  the  patient  must  be  very  careful  to  protect  himself  against  cold, 
sometimes  impossible  of  accomplishment,  or  he  should  move  to  a  warm- 
climate.  Before  doing  this  it  is  necessary  to  be  absolutely  sure  that  no 
attacks  occur  except  as  the  result  of  cold. 

Treatment. — For  the  treatment  the  fact  must  be  considered  that,  in  a 
number  of  cases,  syphilis  or  a  syphilitic  history  was  found,  and  those  who 
report  these  cases  state  that  the  condition,  evidently  the  cause  or  a  cause, 
had  been  removed  by  antisyphilitic  treatment.  So  much  so  has  this  been 
the  case  and  the  therapeutic  results  so  good  that  the  advice  is  given  to  put 
all  patients  with  paroxysmal  hemoglobinuria  through  a  course  of  anti- 
syphilitic  treatment.  The  connection  with  syphilis  can  be  determined  by 
the  existence  of  a  positive  Wassermann  reaction,  so  that  when  this  exists 
active  antisyphilitic  treatment  should  be  instituted.     Even  when  there  is 
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no  syphilitic  history  antisyphilitic  treatment  has  been  employed  with 
good  results.  The  employment  of  the  Wassermann  test  shonld,  therefore, 
be  recommended  in  all  these  patients  for  the  purpose  of  discovering  the 
etiology  in  the  individual  case. 

There  exists  an  intermittent  form  of  hemoglobinuria  which  is  due  to 
an  indirect  effect  of  malaria.  The  hemoglobinuria  which  exists  in  malaria 
may  become  intermittent  and  then  resemble  the  paroxysmal  form.  In 
these  cases  it  is  well  to  begin  with  a  course  of  arsenic,  to  be  followed  by 
quinin.  If,  for  one  reason  or  another,  the  patient  requires  prompt  relief, 
quinin  must  be  given  as  described  in  the  chapter  on  malaria.  We  must 
never  forget  that  in  predisposed  people  quinin  may  produce  hemoglobin- 
uria, and  arsenic  seems  to  prevent  it. 

During  the  attack  the  patient  must  be  kept  in  bed.  The  diet  should 
be  bland  and  especially  unirritating  to  the  kidneys  (v.  Nephritis).  A 
large  quantity  of  fluid  should  be  taken  by  the  patient  so  that  the  hemo- 
globin may  be  worked  out  of  the  kidneys.  This  should  be  done  in  every 
case  unless  there  is  a  possibility  of  doing  harm  with  it. 

Inhalations  of  nitrite  of  amyl  have  been  recommended  in  order  to 
abort  these  attacks ;  they  may  be  tried  when  there  is  no  contraindication. 

The  mortality  in  this  condition  is  very  small,  although  fatal  cases  are 
recorded;  some  patients  go  about  their  business  unless  the  urine  is  very 
bad  and  some  continue  under  any  condition. 

OXALURIA 

For  many  years  a  so-called  oxalic  acid  diathesis  was  accepted ;  indeed, 
is  still  accepted.  While  oxalates  are  found  in  the  urine  in  certain  combi- 
nations of  symptoms,  it  by  no  means  follows  that  they  cause  the  symptoms. 
If  we  look  at  the  origin  of  oxalic  acid  and  its  salts  we  find  that  various 
views  exist :  one,  in  which  the  substance  is  supposed  to  be  exogenic ;  the 
other,  in  which  it  is  considered  endogenic;  and  a  third,  in  which  both  are 
considered  as  playing  a  role.  It  is  probable  that  the  latter  view  is  correct. 
The  greater  part  of  the  oxalic  acid  is  derived  from  the  food,  the  lesser 
from  metabolic  changes  which  have  not  been  definitely  settled.  It  is 
claimed  by  some  that  in  the  endogenous  form  oxalates  are  the  result  of 
albuminous  metabolism,  by  others  of  changes  in  the  carlwhydrate  group. 
Whichever  it  may  be,  it  is  certain  that  the  oxalates  can  be  reduced  most 
readily  by  excluding  foods  which  contain  nuu-h  oxalic  acid. 

The  combination  of  symptoms  which  were  supposed  to  be  due  to  oxa- 
luria  are  those  of  chronic  intestinal  intoxication:  symptoms  on  the  part 
of  the  gastrointestinal  tract,  the  nervous  system,  the  urinary  organs.  Phys- 
ical examination  reveals  the  changes  in  the  intestine  which  are  found  in 
chronic  intestinal  autointoxication.  The  urinalysis  shows  increase  in  the 
indican,  with  or  without  increase  of  the  aromatic  sulphates,  and  of  cal- 
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cium  oxalate  crystals,  all  found  with  more  or  less  regularity  in  chronic 
intestinal  autointoxication.  When  we  study  the  question  from  this  point 
of  view,  it  is  not  likely  that  the  origin  of  the  symptoms  is  due  to  the 
oxalates.  Moreover,  all  the  symptoms  which  are  ascribed  to  oxaluria  are 
found  in  chronic  autointoxication  of  the  intestinal  type,  without  the  pres- 
ence of  oxalates  in  the  urine.  It  seems  more  than  likely,  then,  that  we  have 
confused  the  effects  with  the  cause,  and  when  oxaluria  per  se  requires 
treatment  its  correct  treatment  is  that  of  chronic  intestinal  autointoxi- 
cation. 

It  is  especially  the  local  effect  of  the  so-called  oxalic  diathesis  which 
requires  treatment.  The  urinary  evidences  of  this  condition  are  the  con- 
stant presence  of  blood  in  the  urine  in  microscopic  or  macroscopic  quan- 
tities, and  of  calcium  oxalate  crystals,  which  affect  the  patient  generally 
as  the  result  of  hematuria  or  locally  by  irritating  the  urinary  passages  or 
producing  calculi.  It  is  for  these  reasons  that  oxaluria  requires  especial 
therapeutic  mention.  The  first  problem  is  to  reduce  the  quantity  in  the 
urine.  For  this  purpose  it  is  necessary  to  restrict  the  diet  in  such  a  way 
that  oxalic  acid  is  not  introduced  into  the  economy.  It  must  not,  however, 
be  done  with  the  idea  that  oxalates  can  be  removed  entirely  from  the  urine, 
because,  as  has  been  stated  before,  the  oxalates  are  metabolic  end  products. 

The  first  measure  to  be  enforced  is  dietj  which  must  not  include  ar- 
ticles which  are  known  to  contain  large  quantities  of  calcium  oxalate: 
rhubarb,  tomatoes,  pineapple,  apples,  sorrel,  strawberries,  and  lemons 
should  be  eaten  sparingly  or  refrained  from  altogether  in  the  beginning 
of  the  treatment.  It  is  impossible  to  prevent  the  introduction  of  oxalate 
of  lime,  as  it  is  practically  found  in  all  vegetables.  Excess  in  eating  should 
be  forbidden.  The  stomach  should  be  treated ;  it  is  an  accepted  fact  that 
there  is  a  connection  between  oxalic  acid  formation  and  dyspepsia,  usu- 
ally due  to  subacidity.  Much  good  may  be  done,  in  this  condition,  by  the 
internal  administration  of  mineral  acids :  dilute  hydrochloric  or  dilute 
nitrohydrochloric  acids  (0.6-1.0  c.  c,  m  xv),  given  well  diluted  and  after 
meals.  As  oxalic  acid  is  formed  from  uric  acid,  the  treatment  of  gout 
may  be  applied  with  advantage  in  many  instances  in  which  there  is  a  his- 
tory of  gout.  In  those  cases  which  are  of  the  dyspeptic  or  gouty  type, 
which,  as  a  rule,  if  not  always,  is  due  to  chronic  intestinal  autointoxica- 
tion, cures  such  as  are  conducted  in  Karlsbad  and  in  places  having  sulphur 
waters  are  valuable  and  successful.     (See  Vol.  I,  Sec.  I,  Chapter  IV.) 


PHOSPHATURIA 

The  origin  of  the  phosphoric  acid  in  the  urine  is  from  two  sources :  it 
is  exogenous  or  endogenous.  By  far  the  larger  amount  comes  from  the 
food,  and  for  our  present  purpose  need  not  be  considered.     This  is  the 
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case  except  in  neurotic  subjects  who  watch  their  urine  and  are  guided  in 
their  feelings  by  the  presence  or  absence  of  its  phosphatic  precipitate.  In 
these  patients  it  is  well  to  explain  to  them  how  the  amount  of  the  phos- 
phates is  determined,  and  that  their  test  is  of  no  value  whatsoever  as  the 
precipitation  of  the  phosphates  in  the  urine  depends  upon  many  factors. 
Endogenously  phosphoric  acid  is  formed  from  organic  combinations  which 
are  especially  found  in  the  nervous  system :  nuclein,  glycero-  and  oleo- 
phosphoric  acids,  lecithin,  and  protagon.  Under  these  circumstances  it  is 
not  strange  that  the  purin  bodies  are  usually  increased  in  this  form  of 
phosphaturia. 

Under  all  circumstances  the  diagnosis  of  phosphaturia  should  only  be 
made  after  qualitative  and  quantitative  analyses  are  done,  otherwise  the 
subject  becomes  one  of  those  general  terms  which  cover  over  poor  diag- 
noses and  do  much  harm.  When  the  diagnosis  has  been  properly  made, 
much  can  be  done  by  treatment.  It  is  necessary  that  patients  who  pre- 
sent too  much  phosphoric  acid  in  the  urine,  followed  by  disturbances  that 
can  be  attributed  to  it,  should  be  treated.  The  diet  should  be  arranged 
so  that  albumin  is  taken  in  minimum  quantities,  carbohydrates  making 
up  the  deficit  in  calories.  Moreover,  vegetable  albumin  and  milk  may  be 
given.  In  the  purely  endogenous  form  diet  does  not  seem  very  valuable. 
The  general  condition,  reduction  in  wear  and  tear,  curtailment  or  absti- 
nence from  work,  should  be  recommended.  In  these  cases  the  treatment 
applied  to  all  reduced  neurotics  should  be  applied,  as  to  food,  rest,  and 
general  measures. 

It  has  been  shown  by  von  Noorden  and  his  school  that  the  administra- 
tion of  calcium  carbonate  prevents  the  phosphates  from  being  eliminated 
by  the  urine.  Elimination  takes  place  under  these  circumstances  into  the 
bowels  at  all  times,  and  at  least  one-half  and  more  of  the  phosphates  can 
be  prevented  from  leaving  the  system  by  the  kidneys.  Creta  preparata 
(gm.  1-2 — gr.  xv-xxx)  is  given  twice  or  three  times  a  day.  There  is  no 
difficulty  in  verifying  this  statement,  and,  in  as  far  as  preventing  the 
development  of  local  conditions  in  the  kidneys  and  bladder  is  concerned, 
this  measure  may  be  valuable.  As  a  rule,  however,  more  is  gained  by 
preventing  the  formation  of  phosphates  than  by  removing  them. 
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CHAPTER  II 

NEPHRITIS 

Joseph  L.  Milleb 

INTRODUCTION 

Before  undertaking  the  discussion  of  the  therapeutics  of  nephritis,  it 
has  seemed  advisable  to  discuss  in  more  or  less  detail  the  normal  and 
pathological  physiology  of  the  kidney.  Therapeutics  is  largely  an  effort 
to  convert  pathological  into  normal  physiology.  In  the  past  the  pharma- 
cologist has  confined  his  studies  largely  to  the  action  of  drugs  on  normal 
animals,  and  our  drug  therapeutics  is  therefore  founded  largely  upon  the 
action  of  drugs  on  normal  animals.  In  recent  years  experimental  path- 
ology and  experimental  therapeutics  have  attempted,  with  excellent  suc- 
cess, to  fill  in  the  gap.  Through  their  work  the  field  of  pathological 
physiology  has  been  greatly  extended.  They  have  also  furnished  us  with 
much-needed  information  in  regard  to  the  action  of  drugs  in  pathological 
conditions — the  only  state  that  requires  therapeutic  measures.  Intelli- 
gent therapeutics  and  pathological  physiology  should  go  hand  in  hand. 
The  kidney  is  an  organ  which  offers  special  facilities  for  physiological  in- 
vestigation. It  is  for  this  reason  that  pathological  physiology  occupies  so 
much  space  in  the  discussion  of  the  therapeutics  of  nephritis. 

NORMAL  PHYSIOLOGY   OF   THE   KIDNEY 

Theories  of  Renal  Secretion. — The  physiology  of  urinary  secretion  has 
not  been  definitely  determined.  Two  theories,  each  with  worthy  de- 
fenders, must  be  presented.  Ludwig's  theory  maintains  that  we  have  in 
the  secretion  of  urine  a  simple  process  of  filtration  with  the  glomerulus 
acting  as  the  filter  eliminating  from  the  blood  not  merely  the  water  but 
also  the  solid  constituents  of  the  urine,  viz.,  the  inorganic  salts  and  spe- 
cific elements — urea,  etc.  To  explain  the  discrepancy  between  the  pro- 
portion of  the  various  inorganic  salts  and  especially  the  urea,  in  the  circu- 
lating blood  and  urine,  he  assumes  that  absorption  of  water  and  varying 
amounts  of  the  other  constituents  takes  place  in  the  passage  of  the 
10 
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glomerular  filtrate  through  the  uriniferous  tubules.  In  recent  years  the 
adherents  of  Ludwig's  theory  have  introduced  some  modifications,  clahn- 
ing  now  that  the  absorption  taking  place  in  the  convoluted  tubules  is 
selective  in  character,  so  that  the  theory  as  now  held  is  not  based  upon 
the  purely  mechanical  process  of  filtration  and  diffusion.  Certain  ana- 
tomical conditions  in  the  kidney  lend  themselves  to  this  mechanical  theory. 
The  efferent  vessel  to  the  glomerules  is  smaller  than  the  afferent,  and  for 
this  reason  the  pressure  in  the  capillary  tuft  would  be  higher  than  in  ordi- 
nary capillaries.  The  great  length  of  the  urinary  tubules  might  be  con- 
sidered as  especially  adapted  for  the  reabsorption  of  the  fluid  passing 
through  them,  but  as  Stewart  states  such  anatomical  evidence  is  not  espe- 
cially convincing,  as  the  absorption  of  water  is  not  a  function  of  the 
seminal  tubules,  which  may  be  60  to  70  cm.  in  length.  Furthermore,  the 
physical  laws  of  filtration,  diffusion,  and  absorption,  as  now  understood, 
cannot  account  for  the  process.  Serum  albumin  and  eg^  albumin  are  both 
indiffusible  through  animal  membranes,  yet  one  passes  through  the 
glomerulus  without  escaping  into  the  urine,  the  other  is  promptly  elimi- 
nated. Two  diffusible  substances,  as  sugar  and  urea,  are  present  together 
in  the  circulating  blood.  The  latter  is  eliminated  as  a  waste  product,  the 
former  retained.  If,  however,  the  amount  of  sugar  in  the  blood  passes 
a  certain  limit,  more  than  three  parts  per  1,000,  it  is  promptly  e.xcreted. 
With  a  pure  filtration  theory  it  is  difficult  to  explain  how,  in  a  starving 
animal,  the  amount  of  inorganic  substance  in  the  urine  may  be  greatly 
reduced,  while  the  proportional  amount  in  the  blood  is  only  slightly 
changed.  At  the  present  time  the  vital  theory  of  Bowman  has  the 
stronger  support,  permitting  of  a  selective  action  of  the  cells.  This 
theory  assumes  that  the  glomerular  epithelium  removes  from  the  blood 
the  water  and  salt  of  the  urine  by  an  act  of  secretion.  The  urinary 
tubules  are  not  primarily  for  absorption,  but  their  epithelial  cells  are 
actively  secretory,  withdrawing  from  the  blood  especially  the  organic 
constituent  known  as  urea,  although  Howell  states  that  the  precise  secre- 
tory products  of  glomerulus  and  tubule  are  not  clearly  defined  by  the 
adherents  of  the  vital  theory. 

Secretory  nerves  for  the  kidney  have  not  been  demonstrated,  the  secre- 
tion being  directly  dependent  upon  the  rate  of  blood  flow.  When  the 
arterial  pressure  falls  below  40  mm.  of  mercury  as  following  shock,  hem- 
orrhage or  extreme  impairment  of  the  heart  muscle,  the  secretion  of 
urine  ceases.  Everything  which  increases  the  blood  flow,  as  increased 
blood  pressure  or  local  dilatation  of  the  renal  vessels,  without  reduction  in 
the  general  blood  pressure,  such,  for  instance,  as  follows  the  use  of 
caffein,  intensifies  the  secretion  of  urine.  So  far  as  known,  the  only  way 
the  secretion  in  the  kidney  can  be  affected  by  the  central  nervous  system 
is  through  a  local  nervous  mechanism  by  means  of  whicli  the  secretory 
activity  is  modified  by  corresponding  alterations  in  the  local  blood  supply. 
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The  kidney  is  a  very  vascular  organ,  and  it  has  been  estimated  that  when 
under  the  influence  of  diuretics,  within  a  minute's  time  an  amount  of 
blood  equal  to  its  own  weight  flows  through  the  kidney.  This  is  from 
four  to  nineteen  times  as  great  as  the  average  supply  of  other  organs  in 
the  systemic  circulation. 

The  Composition  of  Urine. — The  normal  urine  in  man  is  yellowish  in 
color,  with  an  average  specific  gravity  of  1.020.  The  reaction  is  usually 
acid,  until  recently  attributed  chiefly  to  the  acid  sodium  phosphates. 
Folin's  investigation  shows,  however,  that  it  is  due  perhaps  largely  to 
organic  acids.  In  addition  to  the  water  and  inorganic  salts  the  most  im- 
portant constituent  of  the  urine  is  the  urea.  It  is  in  this  form  that  almost 
all  of  the  nitrogen  of  the  body  is  eliminated,  as  the  amount  escaping 
through  the  perspiration  and  feces  is  comparatively  slight.  Since 
nitrogen  forms  16  per  cent,  of  the  protein  molecule,  the  amount  of 
protein  broken  down  in  the  body  can  be  determined  by  multiplying  the 
amount  of  nitrogen  eliminated  by  6.25.  The  daily  nitrogen  elimination 
varies,  but  in  an  average  sized  man  it  would  range  between  14  and  18 
gms.,  corresponding  to  88  and  117  gms.  of.  protein.  Of  the  total  nitrogen 
eliminated,  87.5  per  cent.,  according  to  Folin,  appears  in  the  form  of 
urea.  The  remaining  nitrogen  is  eliminated  in  the  form  of  ammonia 
nitrogen,  4.3  per  cent.;  creatinin  nitrogen,  3.6  per  cent.  And  in  the  form 
of  purin  nitrogen  and  unknown  nitrogen  compounds,  this  latter  at  times 
amounts  to  more  than  5  per  cent. 

Origin  and  Significance  of  Urea. — From  30  to  34  gms.  of  urea  is 
eliminated  daily  by  the  normal  adult  on  a  mixed  diet.  As  1  gm,  of  pro- 
teid  will  yield  approximately  1/3  gm.  of  urea,  this  would  correspond  to 
a  proteid  destruction  of  90  to  100  gms.  It  has  been  determined  that 
urea  is  formed  chiefly  in  the  liver.  Just  the  exact  steps  through  which 
the  protein  molecule  is  metabolized  to  produce  urea  have  not  been 
fully  determined.  It  is  well  known  that  when  ammonia  car- 
bonate is  added  to  the  blood  and  perfused  through  the  liver 
it  is  converted  into  urea.  After  removal  of  the  liver  by  Eek  fistula,  the 
amount  of  ammonia  in  the  urine  is  increased;  the  urea  diminished.  Urea 
then  arises  from  conversion  of  ammonia  salts,  this  process  taking  place 
in  the  liver.  As  a  result  of  digestion,  proteid  material  is  broken  up  into 
its  constituent  elements  and  the  nitrogen  appears  chiefly  in  these  forms: 
ammonia,  monamino  acids,  and  diamino  bodies.  It  has  not  been  definitely 
determined  in  what  form  ammonia  appears  in  the  blood,  but  most  likely 
as  a  carbonate  or  carbamate.  It  is  probable  that  a  small  amount  of  am- 
monia may  be  converted  into  urea  by  the  action  of  other  tissues  than  the 
liver.  Kossel  and  Dakin  have  demonstrated  the  presence  of  a  ferment 
which  is  capable  of  splitting  up  diamino  bodies,  one  of  the  end  products 
being  urea.  The  urea  arising  in  this  manner  is  formed  largely  independent 
of  the  liver  and  probably  explains  the  presence  of  small  amounts  of 


NORMAL  PHYSIOLOGY  OF  THE  KIDNEY  13 

urea  in  the  urine  after  removal  of  the  liver.  Finally  a  certain  amount  of 
urea  arises  from  further  metabolism  of  uric  acid.  In  man  it  is  estimated 
that  about  one-half  the  uric  acid  formed  is  further  changed  to  urea.  The 
amount  of  urea  nitrogen  in  the  urine  varies  directly  with  the  amount  of 
proteid  ingested,  while  the  other  nitrogenous  constituents,  as  creatin,  etc., 
are  practically  independent  of  the  character  of  the  food,  provided  it  does 
not  contain  these  bodies  when  eaten.  These  nitrogenous  compounds  are, 
therefore,  formed  from  the  body  tissues  rather  than  from  the  food. 

Creatinin  next  to  urea  and  the  ammonia  compounds  is  the  most  impor- 
tant nitrogenous  constituent  of  the  urine.  As  stated,  the  amount  is  inde- 
pendent of  the  proteid  ingested,  the  daily  output  varying  from  1  to  2 
gms.  In  febrile  conditions,  where  we  have  increased  tissue  destruction, 
the  creatinin  excretion  is  increased.  The  purin  bodies,  uric  acid,  xanthin, 
hypoxanthin,  adenin,  guanin,  also  arise  chiefly  from  metabolism  of  body 
proteid;  only  a  small  amount  arising  from  purin  bodies  taken  as  food. 
Inasmuch  as  sulphur  is  found  in  most  proteids  its  elimination  in  the  urine 
may  be  taken  as  an  index  of  the  amount  of  proteid  destruction.  Sulphur 
occurs  in  three  forms,  as  oxidized  inorganic  sulphur,  conjugate  sulphur, 
and  in  an  unoxidized  form  as  sulphocyanid  or  ethyl  sulphid.  Under  cer- 
tain pathological  conditions  some  sulphur  may  be  excreted  in  an  uncom- 
bined  form. 

The  chief  inorganic  salts  in  the  urine  are  chlorids,  sulphates,  and  phos- 
phates, and  arise  partly  from  salts  ingested  in  the  food,  and  partly  from 
the  metabolic  destruction  of  body  tissues.  Of  these  salts  chlorids  in  the 
form  of  sodium  chlorid  are  by  far  the  most  abundant,  averaging  10  to 
15  gms.  daily. 

Internal  Secretion  of  the  Kidneys. — Tigerstedt  and  Bergman  were 
first  to  report  on  the  presence  of  a  pressor  substance  "renin"  in  kidney 
extracts.  This  pressor  substance,  soluble  in  normal  salt  solution,  was  con- 
fined chiefly  to  the  cortical  portion  of  the  kidney.  It  was  also  sohible  in 
alcohol;  non-dialyzable,  and  destroyed  by  boiling.  Very  small  amounts, 
when  injected  intravenously,  caused  a  rise  in  the  blood  pressure,  varying 
from  a  few  mm.  to  25  or  30  mm.  The  following  year  Lowardsdowsky 
repeated  Tigerstedt's  experiment,  and,  although  his  results  were  in  a  man- 
ner confirmatory,  he,  on  the  whole,  was  inclined  to  discredit  Tigerstedt's 
result.  Later  Livon,  Fiori,  and  Shaw  demonstrated  a  pressor  substance  in 
the  kidney,  while  Vincent  and  Sheers  reported  lack  of  uniformity,  at 
times  a  rise,  again  a  fall,  in  blood  pressure.  Pearce  recently  re|)eated 
these  experiments,  as  he  believed  the  discrepancy  in  results  might  be  ac- 
counted for  by  kidney  extracts  of  one  species  being  injected  into  the  same 
or  different  species.  For  instance,  Tigerstedt  used  extracts  of  rabbits' 
kidney,  but  at  times  injected  it  into  a  different  species.  Pearce  found 
that  extracts  of  rabbits'  kidney  when  injected  into  rabbits  and  extracts  of 
dogs'  kidney  when  injected  into  dogs  failed  to  show  the  presence  of  a 
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pressor  substance,  although  extracts  of  rabbits'  kidney  at  times  gave  a 
slight  rise.  Extracts  of  cats'  kidney,  when  injected  into  the  same  species, 
gave  quite  uniformly  a  decided  rise  in  pressure,  varying  from  22  to  34 
mm.  An  extract  of  rabbits'  kidney  injected  into  a  dog  gave  a  fall  in 
pressure.  An  extract  of  dogs'  kidney,  when  injected  into  a  rabbit,  gave  a 
slight  rise  in  pressure.  Pearce  has  also  shown  that  the  urine  from  a 
normal  dog  when  injected  intravenously  into  a  second  dog  would  cause  a 
marked  fall  in  blood  pressure  of  40  to  70  mm.  Boiling  the  urine  for  a 
few  minutes  does  not  destroy  this  depressor  substance,  but  prolonged 
heating  will  cause  its  disappearance.  He  was  able  to  precipitate  it  from 
the  urine  by  using  large  amounts  of  alcohol  or  ether.  Following  experi- 
mental tubular  nephritis,  this  depressor  substance  entirely  disappeared 
from  the  urine,  but  remains  present  in  the  urine  of  experimental  vascular 
nephritis. 

PATHOLOGICAL  PHYSIOLOGY  OF  THE  KIDNEYS 

The  study  of  the  functional  disturbance  in  the  kidney  has  been 
greatly  facilitated  by  the  recent  work  in  experimental  nephritis.  These 
studies  have  given  us  an  opportunity  to  determine  accurately  not  only  the 
changes  in  the  character  of  the  urine  in  the  vascular  and  tubular  type  of 
nephritis,  but  also  enables  us  to  study  accurately  the  action  of  various 
drugs  upon  the  secretion  of  urine  in  pathological  kidneys.  In  addition 
it  has  thrown  considerable  light  on  the  causes  of  edema,  anuria,  hyper- 
tension, heart  hypertrophy,  and  uremia.  It  has  also  enabled  us  to  study 
carefully  for  the  first  time  the  influence  of  glomerular  changes  as  con- 
trasted with  those  of  the  tubules.  At  the  present  time  we  have  a  large 
number  of  nephrotoxic  substances,  the  most  important  of  which  are 
bichlorid  of  mercury,  arsenic,  cantharides,  chromium,  uranium,  snake 
venom,  and  diphtheria  toxins.  Some  of  these  act  diffusely,  affecting  both 
tubule  and  glomerulus;  others  are  selective  in  their  action.  Uranium 
nitrate,  potassium  and  ammonium  chromate,  and  bichlorid  of  mercury 
affect  especially  the  tubular  epithelium,  attacking  slightly,  if  at  all,  the 
glomeruli.  Arsenic,  cantharides,  and  snake  venom  affect  chiefly  the 
glomeruli,  with  very  slight  action  on  the  tubular  epithelium.  Diphtheria 
toxin  has  a  more  diffuse  action,  injuring  both  glomeruli  and  tubules.  The 
result  of  the  introduction  of  any  of  these  substances  into  a  susceptible 
animal  is  to  produce  a  particular  type  of  nephritis  with  appearance  of 
albumin  and  casts  in  the  urine. 

Extensive  granular  or  fatty  degeneration  of  the  tubular  epithelium 
with  definite  necrosis  characterizes  the  epithelial  type.  In  the  glomerular 
form  due  to  arsenic,  apparently,  there  is  a  paralysis  of  the  capillaries  in 
the  tuft,  with  little  if  any  anatomical  changes.  However,  as  shown  by 
physiological  methods,  serious  vascular  injury  has  occurred.    Cantharides, 
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on  the  other  hand,  produces  marked  anatomical  changes  in  the  glomeruli, 
desquamation  and  leukocytic  infiltration;  and  rather  marked  degenerative 
changes  can  also  be  demonstrated  in  the  convoluted  tubules  and  ascending 
loop  of  Henle.  Pearce  has  shown  that  rattlesnake  venom  produces  still 
different  anatomical  changes  characterized  by  extensive  exudation  and  in- 
filtration in  both  the  capsule  and  glomerular  tuft.  Tubular  involvement 
is  slight  or  entirely  absent. 

The  study  of  these  various  types  of  nephritis  throws  some  light  upon 
the  route  through  which  toxic  substances  are  eliminated  from  the  kidney, 
as  it  is  probably  through  the  process  of  elimination  that  the  various  de- 
generative changes  are  produced.  The  experimental  nephritis  described 
is  strictly  an  acute  form.  The  animal  succumbs  or  complete  recovery 
occurs.  Only  comparatively  recently  have  we  been  able  to  produce  ex- 
perimentally a  chronic  nephritis.  Necrosis  of  the  renal  epithelium  and 
some  fibrosis  were  noted  by  Petroff  after  prolonged  administration  of 
some  of  the  metals.  Ophuls  later  produced  a  sclerosis  of  the  kidney  in 
dogs  and  guinea  pigs  by  prolonged  feeding  of  lead  carbonate  or  acetate. 
He  was  unable,  however,  to  find  at  any  time  albumin  or  casts  in  the 
urine.  For  this  reason  it  may  be  questioned  whether  the  condition  was 
actually  chronic  nephritis.  Haven  Emerson  has  produced  varying  de- 
grees of  chronic  nephritis  by  repeated  inhalation  of  alcohol,  etlier,  and 
chloroform.  Uranium  nitrate,  when  given  in  repeated  doses,  produces  in 
animals  lesions  closely  resembling  the  interstitial  type  of  nephritis  as 
seen  in  man.  Even  a  single  acute  attack  of  uranium  nephritis  may  be 
followed  by  severe  fibrosis,  which  at  times  is  progressive  in  character. 

As  has  been  stated,  experimental  nephritis  has  added  not  merely  to  our 
knowledge  of  the  pathological  anatomy  of  nephritis,  but  also  to  the  patho- 
logical physiology  of  the  kidney  as  the  nature  of  edema,  blood  pressure, 
cardiac  hypertrophy,  etc.  This  phase  of  the  subject  will  be  discussed  in 
considering  the  nature  of  the  various  processes. 

Edema. — The  edema  associated  with  nephritis  is  not  due  to  a  single 
causative  factor.  In  the  hemorrhagic  types  the  edema  may  be  chiefly  or 
entirely  anemic  in  character.  AVith  the  chronic  interstitial  type  it  is  of 
cardiac  origin,  and  only  in  some  of  the  acute  forms  and  in  chronic  paren- 
chymatous nephritis  do  we  have  actual  renal  edema. 

The  exact  cause  of  renal  edema  has  not  been  determined.  The  tlieories 
of  water  retention,  chlorid  retention,  vascular  injury,  and  cluinges  in  the 
blood,  all  have  their  supporters.  The  only  type  of  experimental  nephritis 
associated  with  edema  is  that  produced  by  uranium  nitrate,  which  in  the 
main  excites  a  tubular  type  of  nephritis.  Heinek's  observation  that  an 
animal  with  chronic  nephritis  receiving  serum  from  an  animal  witli 
uranium  nephritis  develops  edema  is  of  extreme  interest.  Injury  to  the 
vessel  wall  by  the  serum,  in  an  animal  with  nepliritis,  would  appear  to  be 
the  most  probable  explanation.     In  fact,  recent  work  leads  us  to  believe 
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that  vascular  injury  is  a  very  important  factor.  Cohnheim  and  Lichtheim 
found  that  large  amounts  of  normal  salt,  equal  to  92  per  cent,  of  the  body 
weight,  could  be  injected  into  an  animal  without  producing  subcutaneous 
edema,  although  ascites  and  dropsy  of  the  various  organs  readily  appeared. 
"When  the  skin  of  such  an  animal  was  irritated  by  exposure  to  the  sun's 
rays  or  by  painting  with  iodin,  typical  subcutaneous  edema  appeared,  due, 
according  to  Cohnheim,  to  alteration  in  the  vessel  walls  by  these  external 
agents.  Magnus  has  shown  that  under  the  same  conditions  of  transfusion 
subcutaneous  edema  appears  if  the  animal  has  previously  received  arsenic 
or  a  vascular  poison,  chloral,  or  chloroform  narcosis.  It  has  been  shown 
by  Schlayer  that  in  experimental  vascular  nephritis  the  renal  vessels  have 
lost  their  power  to  dilate  when  excited  by  certain  stimulants,  and  have 
diminished  permeability.  In  all  forms  of  experimental  edema  the  in- 
troduction of  large  amounts  of  fluid  is  an  essential  factor.  Retention  of 
fluid,  due  to  impaired  kidney  function,  when  combined  with  the  increased 
permeability  of  the  vessel  wall,  offers  a  very  plausible  explanation  for 
renal  edema.  Pearce,  who  has  studied  carefully  the  question  of  renal 
edema,  considers  three  factors  are  essential  for  its  development — nephritis, 
vascular  injury,  and  increase  in  the  body  fluids.  lie  also  determined  tliat 
the  edema  is  due  to  disturbed  kidney  function  rather  than  reduction  in  the 
functioning  area.  The  blood  serum  of  patients  with  renal  edema  has  a 
decided  lymphagog  action  when  injected  into  animals.  The  flow  of 
lymph,  according  to  Kast,  is  increased  tenfold.  These  results  have  been 
confirmed  in  a  measure  by  Starling. 

The  experimental  work  of  Schlayer  and  Hedinger  has  thrown  consider- 
able light  upon  one  of  the  factors  responsible  for  edema,  viz.,  water  re- 
tention. They  tested  the  various  types  of  experimental  nephritis  to  see 
if  there  is  any  disturbance  of  the  vasomotor  control  in  the  kidney,  de- 
termining the  vasoconstrictor  power  of  the  renal  vessels  by  electric  stimu- 
lation and  by  adrenalin;  the  vasodilator  reaction  by  the  use  of  diuretics, 
as  sodium  chlorid  and  caffein.  Their  results  indicate  that  in  the  vascular 
type  of  nephritis  (that  due  to  arsenic  or  cantharides)  the  vasomotor  ac- 
tion of  the  kidney  is  disturbed,  both  constriction  and  dilatation  being  im- 
paired; and  diuresis  fails  to  appear  after  the  use  of  sodium  chlorid  or  caf- 
fein. With  that  type  of  nephritis,  where  the  poison  acts  especially  upon 
the  tubular  epithelium,  i.  e.,  chromium  and  sublimate,  little  if  any  dis- 
turbance of  the  vasomotor  control  of  the  kidney  has  been  noted.  It  is 
important  to  remember  that  in  neither  of  these  types  of  nephritis,  when 
excited  by  the  agents  mentioned,  is  there  any  edema.  Edema  only  appears 
after  the  uranium  nephritis,  which  it  is  true  is  of  the  tubular  type.  By 
applying  this  method  of  investigation  to  uranium  nephritis,  they  find  that 
in  those  cases  where  edema  fails  to  appear  the  kidney  reacts  in  the  same 
manner  as  the  normal  or  as  tubular  nephritis  due  to  chromium.  How- 
ever, in  those  animals  which  develop  edema,  while  the  reaction  early  and 
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late  is  the  same  as  described,  there  is  a  period,  usually  about  thirty-six 
hours  after  the  injection  and  corresponding  to  the  time  when  edema  ap- 
pears, when  the  kidney  vessels  react  in  a  peculiar  manner.  They  still 
constrict  and  dilate  when  the  proper  stimulus  is  applied.  Sodium  chlorid 
and  caffein  still  cause  marked  dilatation  of  the  renal  vessels,  but  diuresis 
does  not  follow.  They  have  endeavored  to  discover  the  cause  of  the  im- 
paired permeability.  Inasmuch  as  it  does  not  appear  in  other  forms  of 
tubular  nephritis,  it  can  scarcely  be  due  to  impairment  of  the  epithelium 
of  the  tubules.  The  disturbance  must  be,  therefore,  in  the  vessels  of  the 
glomeruli.  We  have  here  apparently  an  explanation  of  water  retention 
in  nephritis.  Edema  only  appears  in  the  animal  experiments  when  the 
animal  receives  a  large  amount  of  fluid.  When  left  on  a  dry  diet  it 
fails  to  develop. 

In  addition  to  the  lessened  permeability  of  the  renal  vessels  and  large 
intake  of  water,  a  third  factor  is  apparently  essential.  Animals  with  im- 
permeable kidneys  received  large  quantities  of  water  and  salt  and  still 
failed  to  get  subcutaneous  edema.  After  waiting  four  to  five  days,  then 
repeating  the  large  intake  of  water  and  salt,  edema  developed.  Evi- 
dently during  this  interval  some  change  instrumental  in  the  development 
of  edema  had  taken  place,  and  this  Schlayer  believes  to  be  increased  per- 
meability of  the  peripheral  vessels. 

Summary. — Summing  up  their  results,  lessened  permeability  of  the 
renal  vessels,  increased  ingestion  of  fluids,  and  increased  permeability  of 
the  peripheral  vessels  apparently  account  for  the  subcutaneous  edema  in 
uranium  nephritis. 

Pearce,  by  a  somewhat  different  method,  has  arrived  at  the  same  con- 
clusion. He  produced  a  tubular  type  of  nephritis  with  chromate,  edema, 
as  usual,  not  developing.  He  then  produced  vascular  injury  with  rattle- 
snake venom,  ricin,  or  arsenic — all  well-recognized  vascular  poisons.  To 
produce  a  condition  of  hydremia,  the  rabbit  received  through  a  stomach 
tube  100  c.  c.  of  water  daily.  By  combining  these  three  factors — renal 
injury,  vascular  injury,  and  increased  fluid  intake — he  was  able  to  cause 
subcutaneous  edema.  No  one  of  these  alone  or  any  combination  of  two 
was  sufficient.  The  nature  of  this  substance,  causing  injury  and  increased 
permeability  of  the  peripheral  vessels  in  nephritis  in  man,  is  yet  to  be  de- 
termined. In  the  acute  scarlatinal  nephritis  this  increased  permeability 
may  be  excited  either  by  the  retained  products  of  metabolism,  the  toxins 
of  the  invading  microorganisms,  an  internal  secretion  of  the  kidney,  or 
in  the  secretion  from  some  correlated  organ.  Tiniofeew  has  recently  ex- 
plained the  vascular  injury  as  due  to  the  products  of  the  destroyed  epi- 
thelium. This  action  is  not  peculiar  to  the  renal  epithelium,  but  may  be 
produced  by  the  dead  cells  of  other  parenchymatous  organs,  and  he  ex- 
plains on  this  basis  the  interesting  edema  described  by  Cohnheim  where 
the  clinical  picture  is  that  of  renal  dropsy,  but  where  the  urine  shows 
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nothing  abnormal  and  autopsy  fails  to  show  a  nephritis.  This  peculiar 
edema  has  been  observed  after  scarlatina,  typhoid,  measles,  and  certain 
gastrointestinal  disturbances  in  children.  In  all  of  these  cases  more  or 
less  extensive  degenerative  changes  have  been  detected  in  the  liver  or 
other  parenchymatous  organs,  and  he  considers  the  products  of  this  change 
responsible  for  the  increased  permeability  and  edema. 

Widal  has  laid  special  stress  on  the  importance  of  chlorid  retention 
in  the  production  of  edema.  Clinical  experience  has  shown  that  restric- 
tion of  salt  lessens  the  intensity  of  edema.  Experimental  work  in  animals 
would  indicate  that  chlorid  retention  does  not  necessarily  accompany 
edema,  and  that  salt  is  less  essential  than  water  in  its  production.  The 
cause  of  the  salt  retention  is  still  unexplained.  It  may  be  due  to  lessened 
permeability  of  the  kidney  to  salt,  or  to  primary  retention  of  chlorid  in 
the  tissues.  Castaigne's  experiments  apparently  support  the  latter  view. 
Dogs  with  experimental  nephritis  and  lessened  chlorid  elimination  were 
still  able  to  eliminate  chlorid  in  a  normal  manner  provided  they  were  in- 
jected directly  into  the  renal  artery.  He  furthermore  bled  normal  and 
nephritic  animals,  and  then  injected  an  equal  amount  of  normal  salt  solu- 
tion. Shortly  afterward  blood  was  taken  from  the  renal  artery  of  both 
animals  and  its  salt  content  determine'd.  The  blood  from  the  renal  artery 
of  the  nephritic  dog  contained  less  chlorid.  This  would  indicate  that  in 
nephritis  the  chlorids  are  retained  by  the  tissues  rather  than  imperfectly 
eliminated  by  the  kidney. 

The  most  recent  theory  of  edema,  and  one  w'hich  is  responsible  for 
much  discussion,  is  that  suggested  by  Martin  Fischer.  According  to 
Fischer,  edema  is  due  to  increased  affinity  of  the  colloids  of  the  tissues  for 
water,  this  increased  affinity  being  due  to  excessive  acids,  the  result  either 
of  abnormal  production  or  inadequate  elimination.  According  to  this 
theory  the  cause  of  edema  is  excessive  acid  in  the  tissues,  the  colloids 
present  responding  by  swelling.  The  salts,  including  sodium  chlorid, 
lessen  the  tendency  of  the  colloids  to  take  up  water.  Fischer's  treatment 
of  edema  based  upon  this  theory  is  to  neutralize  the  acids  in  the  tissues 
by  the  use  of  alkalies,  and  to  administer  sodium  chlorid  to  lessen  the 
colloids'  affinity  for  water.  For  this  purpose  he  recommends  the  intra- 
venous injection  of  a  solution  containing  sodium  chlorid,  14  grams,  crys- 
tallized sodium  carbonate,  20  grams,  water  1,000  c.  c.  The  truth  of 
Fischer's  theory  and  the  value  of  his  therapeutic  suggestions  are  still 
under  discussion  and  it  is  too  early  to  state  their  value. 

Increased  Blood  Pressure. — In  both  acute  and  chronic  nephritis  in- 
creased arterial  tension  is  a  common  occurrence.  It  is  generally  conceded 
that  nephritis  is  by  far  the  most  frequent  cause  of  the  hypertension.  In 
the  parenchymatous  and  amyloid  kidney  blood  pressure  is  not  increased, 
but  in  the  so-called  vascular  types,  glomerular  and  interstitial  forms,  hy- 
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pertension  is  the  rule.     This  increased  pressure  may  appear  within  48 
hours  after  the  onset  of  an  acute  nephritis. 

In  general,  a  rise  in  blood  pressure  may  be  due  to  various  factors — in- 
creased heart  rate,  increased  systolic  output,  or  shortening  of  the  systole — 
so  that  a  certain  volume  of  blood  is  forced  from  the  ventricle  in  less  than 
the  normal  period  of  time.  In  nephritis  none  of  these  conditions  is 
present.  The  viscosity  of  the  blood  may  be  increased  so  that  the  amount 
of  friction  against  the  vessel  wall  is  greater  than  normal.  Evidence  at 
the  present  time  would  indicate  that  the  viscosity  of  the  blood  in  intersti- 
tial nephritis  is  diminished  rather  than  increased  (Bachmann,  Austrian). 
There  remains  as  the  only  plausible  explanation  a  narrowing  of  the  lumen 
of  a  part  or  all  of  the  arterial  system.  On  account  of  the  rapidity  with 
which  a  rise  in  pressure  occurs,  it  must  be  due  to  functional  narrowing. 
Traube  maintained  that  constriction  of  the  renal  vessels  alone  was  respon- 
sible for  the  condition.  Eecently  Aluens  has  shown  that  compression  of 
the  kidneys  causes  a  marked  increase  in  the  general  blood  pressure  which 
continues  until  the  pressure  is  removed.  This  interesting  observation 
adds  further  support  to  the  mechanical  theory  of  hypertension,  and  also 
indicates  how  local  disturbance  in  the  kidney  may  cause  increase  in  the 
general  blood  pressure.  Johnson,  Gull,  and  Sutton  claim  that  the  smaller 
arteries  are  only  involved,  but  the  weight  of  evidence  favors  constriction 
of  the  entire  arterial  system.  One  strong  evidence  favoring  this  is  the 
frequency  with  which  hypertrophy  of  both  ventricles  is  noted,  according 
to  Hasenfeld  and  Hirsch  in  82  per  cent,  of  the  cases.  We  are  still  in 
doubt  as  to  the  nature  of  the  substance  causing  this  increased  vascular 
tonus.  The  theory  has  been  advanced  that  it  may  be  due  to  increased 
secretion  on  the  part  of  the  suprarenal  glands.  Several  of  the  French 
writers  have  reported  hypertrophy  of  the  suprarenals  in  nephritis  and 
Wiesel  in  addition  reports  increase  in  the  chromaffin  tissues  in  the  sym- 
pathetic nervous  system.  With  the  delicate  tests  for  detecting  adrenalin 
in  the  circulating  blood,  an  effort  has  been  made  to  determine  whether 
there  is  an  increase  in  nephritis.  The  results  have  been  far  from  uniform. 
Bittorf,  Pal,  Schlayer,  Fraenkel,  and  others  have  been  unable  to  detect 
any  increase.  Schur  and  Weisel,  Goldzioher,  and  others  have  reported  a 
very  decided  increase  not  only  in  interstitial  but  in  the  parench^inatous 
type.  With  such  conflicting  results  it  is  difficult  to  draw  conclusions,  but 
a  careful  review  of  the  work  leaves  the  impression  that  those  obtaining 
negative  results  have  the  better  of  the  argument.  A  source  of  error  is 
the  failure  to  use  a  sufficient  number  of  controls  and  thus  determine  the 
normal  variations.  Kretschmer  has  reported  an  increase  in  acute  and  sub- 
acute hypertonic  nephritis,  but  a  normal  or  subnormal  amount  in  the 
chronic  hypertonic  forms. 

Loeb  explains  hypertension  by  assuming  glomerular  involvement  in  all 
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cases,  this  interfering  with  the  proper  blood  supply  of  the  kidney.  The 
afferent  vessel  to  the  glomerulus  becomes  distended,  this  starting  a  re- 
flex, the  object  of  which  is  local  vasodilatation.  To  accomplish  this  end 
vasoconstriction  of  the  splanchnics  takes  place,  increasing  the  general 
blood  pressure.  Experimentally  it  has  been  shown  that  marked  reduction 
of  kidney  substance  by  successive  operations  leads  to  a  permanent  con- 
dition of  high  blood  pressure.  AVhether  this  is  merely  the  result  of  re- 
duction of  kidney  substance,  or  from  the  nephritis  excited  by  the  pro- 
cedure, has  not  been  determined.  Uremia  is  frequently,  but  not  always, 
associated  with  high  blood  pressure,  and  during  the  acute  uremic  attack 
the  blood  pressure  is  often  higher  than  in  the  free  interval.  Of  extreme 
interest  is  the  marked  variation  in  pressure  in  untreated  cases  of  hyper- 
tension. Such  transitory  changes  would  indicate  that  a  functional  dis- 
turbance is  responsible  for  the  high  pressure. 

Summary. — Briefly  summarizing  our  present  knowledge  of  hyperten- 
sion in  nephritis,  it  can  be  said:  That  its  exact  cause  has  not  been  deter- 
mined. Several  theories  have  been  advanced,  none  of  which  are  free  from 
objection.  It  is  interesting  from  a  therapeutic  standpoint  that  these 
theories  assume  that  hypertension  is  a  compensatory  measure;  an  effort 
to  force  more  blood  through  the  kidney  in  order  to  increase  elimination. 
If  this  is  true,  the  attempt  to  reduce  blood  pressure  may  not  be  good 
therapeutics. 

Heart  Hypertrophy. — Heart  hypertrophy  is  common  in  both  the  acute 
and  chronic  forms  of  nephritis  when  associated  with  hypertension.  An 
increase  in  blood  pressure  of  four  weeks'  duration  is  sufficient  to  produce 
heart  hypertrophy.  In  the  majority  of  cases  (82  per  cent.)  Hasenfeld 
and  Hirsch  found  both  sides  of  the  heart  hypertrophied.  Whether  we 
are  to  infer  from  this  that  the  hypertension  prevails  in  both  systemic  and 
pulmonary  circulation,  or  whether,  as  maintained  by  Piissler,  hypertrophy 
of  the  right  ventricle  is  due  to  insufficiency  of  the  left  heart  with  conse- 
quent hypertrophy  of  the  right,  it  is  generally  conceded  that  only 
those  cases  of  nephritis  with  hypertension  lead  to  heart  hypertrophy.  It 
is  probable  that  cardiac  hypertrophy,  when  due  to  nephritis,  is  always  the 
result  of  increased  blood  pressure.  Jores,  who  has  made  a  study  of  the 
frequency  of  heart  hypertrophy  in  interstitial  nephritis,  reports  that  in 
the  primary  contracted  kidney  heart  hypertrophy  is  rarely  missed,  w^hile 
in  the  secondarily  contracted  kidney  it  is  commonly  absent.  This  is  in 
accord  with  clinical  experience,  as,  in  parenchymatous  nephritis,  which 
later  passes  into  a  secondarily  contracted  kidney,  the  blood  pressure  fre- 
quently remains  normal. 

Uremia. — The  symptoms  of  acute  uremia  can  best  be  accounted  for  on 
the  basis  of  an  intoxication.  The  clinical  symptoms  of  nausea,  vomiting, 
diarrhea,  delirium,  epileptiform  convulsions,  and  coma  can  scarcely  be 
explained  upon  any  other  basis.    On  account  of  the  wide  variability  of  the 
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clinical  picture  the  question  has  been  raised  bj  Arcoli  whether  the 
symptoms  can  be  explained  by  the  action  of  a  constant  or  single  intoxi- 
cating agent.  Regarding  the  character  of  this  hyp<)thetical  poison  or 
poisons  we  are  still  in  doubt.  It  is  generally  assumed  that  the  retention 
in  the  blood  of  products  normally  eliminated  by  the  kidney  is  responsible 
for  the  disturbance.  The  evidence  to  support  this  view  is,  however,  far 
from  convincing.  If  this  were  true,  we  would  expect,  after  removal  of 
the  kidneys,  a  symptom-complex  resembling  uremia.  In  animals  such 
removal  results  fatally  within  five  or  six  days,  yet  without  the  symptoms 
of  uremia.  In  complete  anuria  from  obstruction  to  the  ureter,  which  may 
persist  for  ten  to  twelve  days,  or  even  longer,  before  death  ensues,  uremia 
is  not  observed.  It  might  be  assumed  that  the  intoxicating  agent  in  uremia 
is  found  in  such  small  amount  that  in  obstructive  anuria,  or  after  removal 
of  the  kidneys,  life  is  not  sufficiently  prolonged  to  permit  of  the  formation 
of  a  sufficient  amount  to  produce  symptoms.  Against  this  view  is  the 
rapid  appearance  of  uremia  in  certain  cases  of  acute  nephritis.  Attempts 
to  produce  uremia  by  introduction  into  the  organism  of  large  amounts  of 
urea  or  sodium  chlorid  have  been  unsuccessful.  It  is  true  that  in  nephritis 
the  urea  is  not  eliminated  in  the  normal  manner;  especially  in  uremia,  the 
increase  of  urea  in  the  blood  over  the  normal  may  be  very  marked.  If 
the  uremic  symptoms  were  due  to  this  excessive  urea  retention,  we  should 
be  able  to  produce  them  experimentally  by  the  introduction  of  large 
amounts  of  urea;  but  such  efforts  have  always  failed,  as  urea  so  injected 
is  almost  devoid  of  toxic  properties.  Frerich,  years  ago,  ascribed  uremia, 
not  to  urea,  but  to  ammonium  carbonate  formed  from  it  by  the  action 
of  a  ferment.  The  absence  of  increased  ammonia  in  the  blood  in  uremia 
disposes  of  this  theory.  Creatinin  and  the  other  nitrogenous  products  of 
metabolism  have  been  held  responsible,  but  no  one  has  been  able  to  obtain 
any  direct  evidence  that  they  play  a  role. 

In  mild  types  of  nephritis  it  has  been  shown  that  nitrogen  elimina- 
tion is  delayed;  that  is,  the  interval  elapsing  between  the  ingestion  and 
excretion  is  considerably  longer  than  in  the  normal  kidney.  These  mild 
cases  show  comparatively  little  increase  in  nitrogen  in  the  blood.  With 
severe  types  of  nephritis  there  is  not  merely  delay,  but  absolute  reten- 
tion of  nitrogen,  so  that  the  amount  in  the  circulating  blood  is  greatly 
increased.  The  more  nitrogen  retention  the  greater  is  the  danger  of 
uremia.  In  fact,  it  is  generally  considered  that  uremia  only  develops  in 
those  cases  of  nephritis  where  nitrogen  retention  is  marked.  This  does 
not  prove,  however,  that  nitrogen  retention  is  responsible  for  the  uremia. 
Von  ISToorden  reports  a  rare  instance  of  uremia  where  nitrogen  retention 
was  absent.  If  this  is  true,  certainly  uremia  may  develop  independent  of 
disturbance  in  elimination  of  nitrogen.  However,  it  has  l)een  noted  that 
these  are  all  patients  with  edema,  and  this  may  account  for  the  apparent 
absence  of  increased  nitrogen  in  the  blood.     The  amount  in  the  blood 
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plus  that  in  the  dropsical  fluid  probably  makes  a  total  much  greater  than 
normal.  Clinicians  have  recognized  that  uremia  may  develop,  the  result 
of  rapid  absorption  of  a  nephritic  edema  associated  with  nitrogen  reten- 
tion. Miiller,  in  answer  to  Arcoli's  statement  that  complete  obstructive 
anuria  does  not  usually  lead  to  uremia,  lays  special  stress  on  the  absence 
of  typical  uremic  symptoms  in  those  dying  from  acute  nephritis,  where 
conditions  resembling  somewhat  that  of  the  acute  anuria  are  present.  It  is 
in  the  chronic  nephritis  that  typical  uremia  is  most  frequently  observed. 

When  we  study  the  elimination  in  nephritis  of  the  various  other  sub- 
stances normally  present  in  the  urine,  we  have  still  less  evidence  that  they 
play  a  role  in  uremia. 

Uric  acid  is  eliminated  in  nephritis  more  completely,  as  a  rule,  than 
the  urea.  However,  the  results  in  this  respect  are  not  uniform.  The 
same  holds  true  of  creatin. 

Of  the  inorganic  salts,  the  sulphates  and  phosphates  behave  in  much 
the  same  manner  as  the  nitrogenous  products.  The  chlorids  behave  in  a 
different  manner.  In  all  patients  without  edema,  the  elimination  of 
chlorids  is  satisfactory,  although  there  may  be  marked  nitrogen  retention 
and  threatening  uremia.  All  nephritics  with  edema,  on  the  other  hand, 
show  chlorid  retention.  This  is  not  peculiar,  however,  to  the  edema  from 
nephritis,  as  the  same  thing  occurs  in  cardiac  edema,  ascites  due  to  liver 
cirrhosis,  pleural  effusions,  and  in  croupous  pneumonia.  Retention  of 
fluid  in  the  body  is  always  associated  with  the  retention  of  chlorids,  the 
water  retention  being  probably  the  primary.  On  account  of  the  toxicity 
of  potassium  salts,  Feltz  and  Rourke  advanced  the  theory  that  they  were 
responsible  for  uremia.  They  furnished  considerable  experimental  evi- 
dence, but  later  investigators  have  failed  to  confirm  their  results  and  the 
theory  has  been  abandoned. 

Although  it  has  not  been  proven  that  imperfect  renal  elimination  is 
responsible  for  uremia,  the  retention  theory  has  still  the  largest  number 
of  followers.  Ascoli,  however,  believes  we  must  direct  our  investigation 
into  other  channels,  and  has  advanced  the  theory  of  nephrolysins.  It 
has  been  shown  that  an  extract  of  kidney,  when  injected  intravenously 
into  an  animal,  produces  an  albuminuria  and  the  serum  of  this  animal, 
when  injected  into  a  second  animal,  will  excite  an  albuminuria.  He  be- 
lieves in  nephritis  the  destruction  of  kidney  cells  furnishes  the  material 
for  nephrolysins,  which,  in  turn,  are  responsible  for  the  uremia.  A 
vicious  circle  is  established  by  these  nephrolysins,  in  turn  leading  to 
further  kidney  degeneration ;  so  the  process  becomes  chronic.  Ascoli  and 
others  who  have  repeated  his  experiments  have  never  been  able  to  produce 
a  uremia,  so  the  essential  part  of  the  theory  is  still  unproven.  There  is 
no  evidence  that  the  nephrolysins  are  especially  toxic  for  the  nervous  sys- 
tem, and,  finally,  uremia  occurs  in  chronic  interstitial  nephritis,  where 
little,  if  any,  degeneration  of  kidney  tissue  is  taking  place. 
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SuMMAKY. — Summarizing  our  present  knowledge  of  uremia,  the  na- 
ture of  the  toxic  agent  has  not  yet  been  determined.  It  probably  arises 
from  impaired  elimination  through  the  kidney,  and  there  is  a  strong  be- 
lief, unsupported  by  positive  evidence,  that  the  toxic  substance  is  some 
product  of  nitrogenous  metabolism. 

Value  of  Functional  Kidney  Tests. — The  ability  of  the  diseased  kid- 
ney to  eliminate  salts  and  urea  has  been  considered.  It  has  been  shown 
that  in  nephritis  both  salts  and  urea  may  be  eliminated  in  a  normal 
manner.  As  a  rule,  however,  nitrogen  elimination  is  delayed  and  irregu- 
lar and  not  dependent  closely  upon  the  amount  of  proteid  ingested.  L'rea 
determination,  without  a  knowledge  of  nitrogenous  intake,  is  valueless 
and  misleading.  Even  when  the  proteid  intake  has  been  accurately  de- 
termined the  nitrogen  output  in  nephritis  may  differ  so  little  from  the 
normal  that  it  has  little  value  as  a  functioning  test.  Albumin  in  the 
urine  does  not  signify  nephritis,  as  it  may  be  present  in  considerable 
amount  without  coexisting  anatomical  changes  in  the  kidney,  as  in  the 
various  so-called  physiological  albuminurias,  and  associated  with  passive 
congestion  of  the  kidneys.  Palpation  of  the  kidney  usually  excites  a 
transitory  albuminuria.  Small  amounts  of  albumin  can  be  very  fre- 
quently detected  in  the  urine  of  apparently  healthy  individuals.  Spieg- 
ler's  reagent,  which  detects  albumin  in  1-350,000,  gives  a  positive  test 
with  practically  every  urine.  With  less  delicate  tests,  as,  for  instance, 
acetic  acid  and  potassium  ferrocyanid,  albumin  is  detected  in  only  about 
4  per  cent,  of  healthy  individuals.  The  significance  of  albumin  as  an  evi- 
dence of  nephritis  depends  partly  upon  the  amount  present,  although  as 
much  as  2  per  cent,  has  been  reported  by  von  Noorden  in  physiological 
albuminuria.  On  the  other  hand,  in  chronic  interstitial  nephritis,  the  al- 
bumin may  be  entirely  absent  with  the  ordinary  tests,  and  is  never  present 
in  large  amounts  in  uncomplicated  cases.  It  is,  therefore,  impossible,  by 
testing  for  albumin  alone,  to  determine  the  presence  of  organic  changes 
in  the  kidney. 

The  above  holds  true  largely  in  regard  to  urinary  casts.  From  the 
time  casts  were  discovered  by  Ilenle  in  1841,  until  the  appearance  of 
the  centrifuge  in  1891,  their  presence  in  the  urine  was  considered  as 
positive  evidence  of  nephritis.  Since  using  the  centrifuge,  it  has  been  de- 
termined that  casts  are  commonly  present  in  normal  individuals.  Gent/en 
examined  a  single  specimen  from  one  hundred  apparently  healthy  indi- 
viduals, and  found  granular  casts  in  thirty-six,  and  hyalin  or  granular 
casts  in  sixty.  Klieneberger,  examining  twenty-four-hour  collections  of 
urine,  found  casts  in  78.5  per  cent.  These  findings  have  been  verified 
by  many  other  investigators  so  their  correctness  cannot  be  questioned. 

Exercise  increases  greatly  the  frequency  with  which  albumin  and  casts 
appear  in  the  urine.  McFarland  found  abundant  albumin  and  casts  in  six 
out  of  seven  bicycle  riders.     After  very  severe  physical  labor,  as,  for  in- 
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stance,  after  a  boat  race,  albumin,  granular  and  blood  casts  are  commonly 
present  in  the  urine.  For  this  reason  albumin  and  casts  are  of  much  more 
diagnostic  significance  when  found  in  the  urine  collected  while  the 
patient  is  at  rest.  In  doubtful  cases  the  presence  of  albumin  and 
casts  in  the  urine  during  a  period  of  complete  rest  speaks  very 
strongly  for  nephritis.  It  is  not  to  be  inferred  that  the  albumin 
and  casts  are  of  little  diagnostic  significance.  Especially  the  pres- 
ence of  granular  casts  in  considerable  numbers  almost  invariably  means 
nephritis. 

Various  other  tests  for  determining  the  functioning  power  of  the  kid- 
neys have  had  a  more  or  less  transitory  existence.  Those  still  remaining 
and  considered  of  some  value  are  the  indigo  carmin,  phloridzin,  phenol- 
sulphonephthalein,  and  tests  for  molecular  concentration  of  the  urine. 
Koranzi  first  used  the  freezing  point  of  the  urine  as  an  index  of  its  molec- 
ular concentration.  The  freezing  point  of  distilled  water  is  zero.  As 
we  dissolve  a  solid  substance  in  it,  which  increases  its  molecular  con- 
centration, the  freezing  point  of  the  solution  falls.  By  this  means  we 
are  able  to  determine  the  exact  amount  of  solids  dissolved  in  the  urine, 
thus  representing  the  ability  of  the  kidney  to  eliminate  these  substances. 
While  this  test  in  many  respects  corresponds  to  the  specific  gravity,  it  is 
much  more  accurate,  as  two  urines  of  the  same  weight  may  show  marked 
difference  in  their  freezing  point.  The  test,  however,  has  proven  to  be 
of  comparatively  little  practical  value,  as  the  freezing  point  of  normal 
urine  varies  greatly,  depending  upon  the  character  of  food  and  certain 
vasomotor  influences  over  which  we  have  no  control.  By  determining, 
at  the  same  time,  the  freezing  point  of  the  blood,  it  was  thought  the 
value  of  the  test  might  be  enhanced.  If  the  kidney  eliminated  poorly, 
the  retained  product  would  modify  the  molecular  concentration  of  the 
blood,  and,  therefore,  its  freezing  point.  It  was  found,  however,  that 
the  freezing  point  might  be  lowered  from  other  causes  than  impaired 
kidney  function,  as  in  pulmonary  conditions  and  with  cyanosis  from 
any  cause. 

Another  functional  test  which  was  developed,  chiefly  as  the  result  of 
studies  with  molecular  concentration,  is  known  as  experimental  polyuria. 
It  is  based  upon  the  ability  of  the  normal  kidney  to  excrete  either  a  very 
dilute  or  very  concentrated  urine.  This  power  is  often  impaired  when 
the  kidney  is  diseased.  The  chief  value  of  the  test,  however,  is  to  de- 
termine the  latent  reserve  power  of  the  kidney. 

Volcker  and  Joseph  developed  an  indigo  carmin  test,  1  1/2  to  2  2/3 
grains  (0.08  to  0.16  gm.)  are  injected  subcutaneously.  Within  six  to 
ten  minutes  the  blue  coloring  matter  appears  in  the  urine.  It  has  been 
found  that  in  parenchymatous  nephritis  it  is  eliminated  the  same  as  the 
normal.  The  excretion  is  delayed  and  prolonged  in  interstitial  nephritis. 
The  chief  value  of  the  test  is  in  comparing  the  functioning  of  the  two 
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kidneys,  as  by  ureteral  catheterization  the  comparative  readiness  with 
which  the  indigo  appears  can  readily  be  determined. 

The  functional  test  of  considerable  value  at  present  is  the  elimina- 
tion of  sugar  after  the  injection  of  phloridzin.  Casper  and  Richter 
developed  this  test  in  its  application  to  surgical  diseases  of  the  kid- 
ney. By  combining  it  with  ureteral  catheterization  they  were  able  to 
determine  the  amount  of  sugar  excreted  by  each  kidney.  Later  it  was 
modified  by  Kapsammer,  who  laid  special  stress  on  the  promptness  with 
which  sugar  appeared  after  the  injection,  normally  10  to  15  minutes. 
It  has  been  shown,  however,  that  the  results  in  the  same  individual  vary 
greatly  on  different  days.  It  is  true  that  in  the  majority  of  nephritics 
there  is  considerable  delay  in  the  appearance  of  the  sugar.  The  test, 
while  probably  one  of  the  most  satisfactory  developed  up  to  the  present, 
is  far  from  reliable. 

Rowntree  and  Geraghty  have  apparently  overcome  many  of  the  ob- 
jections previously  made  in  regard  to  functional  kidney  tests  by  the  intro- 
duction of  phenolsulphonephthalein  for  this  purpose.  This  test  originated 
as  a  result  of  the  researches  of  Abel  and  Rountree  upon  the  action  of  the 
phthalein  family.  A  solution  is  carefully  prepared  containing  6  mg.  of 
phenolsulphonephthalein  to  each  c.  c,  and  one  c.  e.  of  this  solution  is  in- 
jected subcutaneously.  The  bladder  is  emptied,  the  catheter  left  in  place, 
the  escaping  urine  drained  into  a  test  tube  in  which  has  been  placed  a  drop 
of  25  per  cent.  NaOII  solution,  and  the  first  pinkish  tinge  in  color  of  the 
urine  noted.  In  normal  individuals  this  pinkish  color  appears  in  five 
to  eleven  minutes.  In  addition,  the  total  amount  eliminated  is  determined 
by  colorimetric  methods,  the  color  of  the  urine  being  compared  with  a 
standard  solution. '  The  solutions  and  colorimeter  can  now  be  purchased 
ready  for  use. 

There  are  numerous  reasons  why  functional  kidney  tests  should  be 
unreliable.  In  the  secretion  of  urine  several  distinct  processes  take  part: 
as  filtration,  osmosis,  selective  cellular  activity,  and  absorption.  These 
are  carried  on  by  different  portions  of  the  kidney.  In  the  different  types 
of  nephritis  the  disturbance  of  function  varies,  as  in  the  glomerular  form 
the  filtration  process  is  interfered  with,  although  the  function  of  the 
tubules  may  remain  normal.  Again,  in  nephritis  in  man,  compensating 
hypertrophy  of  the  normal  tissues  occurs,  so  that  from  a  functioning 
standpoint  the  kidney  may  be  normal,  although  anatomically  it  may  be 
distinctly  pathological.  The  hypertension  and  heart  hypertrophy  niay 
be  looked  upon  as  a  compensating  process,  tending  to  bring  the  kidney 
elimination  up  to  normal. 
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PRINCIPLES  OF  TREATMENT  OF  NEPHRITIS 

The  treatment  of  nephritis  may  be  considered  under  the  head  of 
prophylaxis,  general  principles,  symptoms,  and  complications.  The  gen- 
eral principles  include,  first,  to  avoid  as  far  as  possible  everything  that 
might  tend  to  further  injure  the  kidney;  second,  as  the  kidney  function 
is  impaired,  to  relieve  it  of  excessive  work.  This  to  be  accomplished  by 
proper  diet  and  by  calling  upon  the  skin  and  bowel  to  assist  in  the  elimi- 
nation of  water  and  solids;  third,  the  use  of  such  measures  as  would  tend 
to  restore  the  kidney  to  its  normal  physiological  function. 

The  treatment  of  nephritis  is  chiefly  symptomatic.  There  are  no 
specific  remedies  capable  of  modifying  the  degenerative  processes  in  the 
kidney.  Our  efforts  in  the  acute  forms  must  be  devoted  toward  relieving 
the  kidney  of  its  work  and  removing,  if  possible,  the  cause  of  the  trouble, 
thus  tiding  matters  over  until  the  disease  subsides  and  the  physiological 
function  of  the  kidney  is  wholly  or  partially  restored.  This  restoration 
of  function  may  be  brought  about  in  several  ways.  The  acute  process 
may  subside  and  regeneration  of  destroyed  tissues  takes  place,  or  the 
normal  kidney  tissue  undergoes  hyperplasia,  or  the  parenchymatous 
nephritis  passes  into  a  secondary  contracted  kidney,  with  increased  uri- 
nary output  of  both  water  and  solids — a  restoration  in  part  of  the  dis- 
turbed function.  The  hypertension  and  heart  hypertrophy  developing  in 
interstitial  nephritis  lead  to  increased  elimination  through  the  kidney, 
and  may  be  considered  a  compensatory  process.  Such  a  patient  may  live 
for  many  years  without  any  evidence  of  acute  renal  intoxication,  the 
symptoms  complained  of  being  entirely  the  result  of  the  hypertension. 
So  complete  is  the  restoration  of  function  in  interstitial  nephritis  that 
death  is  rather  infrequently  due  to  uremia,  but  to  ruptured  arteries  or 
incompetent  heart,  the  result  of  prolonged  high  blood  pressure.  In  these 
cases  treatment  must  be  directed  toward  increasing  elimination  through 
other  channels,  thus  lowering  blood  pressure  and  so  regulating  the  pa- 
tient's manner  of  living  as  to  avoid  overtaxing  an  already  overworked 
heart. 

The  treatment  of  a  chronic  interstitial  nephritis  is  chiefly  directed 
toward  the  heart.  In  chronic  parenchymatous  nephritis  the  heart  is  not 
usually  involved  and  the  treatment  is  confined  to  the  kidney.  An  impor- 
tant part  of  the  treatment  is  to  avoid  all  those  things,  either  in  the  form 
of  food,  chemicals,  or  habits  of  the  patient,  that  might  irritate  the  kid- 
ney; to  arrange  a  diet  with  the  minimum  amount  of  proteid  consistent 
with  the  demand  of  the  body,  and  to  supply  carbohydrates  and  fats  in 
sufficient  quantity  to  maintain  the  proper  nourishment  of  the  individual, 
a  point  quite  as  essential  as  the  restriction  of  proteids.  To  facilitate 
elimination  through  the  skin  a  warm  climate  and  suitable  clothing  are  im- 
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portant.  The  bowels  sliould  be  kept  free  to  assist  in  the  elimination  of 
water,  salts,  and  nitrogenous  waste.  As  the  individuals  are  usually  anemic 
and  undernourished,  too  free  catharsis  must  be  avoided.  For  the  anemia 
induced  by  the  continued  loss  of  albumin,  iron  or  foods  containing  iron 
should  be  given.  To  lessen  the  edema  restriction  of  fluids  and  salt  is  im- 
portant. All  of  these  measures  are  also  indicated  in  the  treatment  of 
acute  nephritis.  With  the  kidney  acutely  involved,  extreme  precautions 
must  be  taken  to  prevent  further  injury. 

Prophylaxis.— The  chief  etiological  factors  in  nephritis  are  the  acute  and 
chronic  infections,  chemical  poisons,  either  exogenous  or  endogenous,  cold, 
and  pregnancy.  Certain  of  the  acute  infections  are  specially  liable  to 
induce  nephritis,  as  scarlatina,  and  the  utmost  care  should  be  exercised  by 
the  parents  to  protect  their  children  from  contracting  it.  The  importance 
of  exposure  to  cold  and  diet,  in  determining  the  development  of  scarlatinal 
nephritis,  has  been  probably  overestimated.  The  bacterial  toxins  are,  no 
doubt,  the  exciting  cause,  although  cold  may  act  as  an  important  con- 
tributing factor.  Tonsillar  infections  are  another  important  source  of 
acute  nephritis,  and  the  child  subjected  to  repeated  attacks  of  tonsillitis 
should  have  the  tonsils  carefully  removed.  Such  a  procedure  is  equally 
important  in  the  subjects  with  chronic  nephritis,  as  such  tonsillar  infec- 
tions may  be  important  factors  in  the  frequently  observed  acute  exacerba- 
tions. Removal  of  the  tonsils  also  lessens  the  danger  of  contracting  diph- 
theria, which  next  to  scarlatina  is  the  acute  infection  most  liable  to  be 
complicated  by  nephritis. 

There  has  been  considerable  difference  of  opinion  in  regard  to  the 
role  of  syphilis  in  acute  nephritis.  It  may  be  extremely  difficult  to  de- 
termine in  a  given  instance  whether  mercury  or  the  syphilis  is  responsible 
for  the  trouble.  However,  we  have  authentic  cases  where  syphilis  was  the 
etiological  factor.  At  least,  the  prompt  disappearance  under  treatment 
would  lead  to  that  inference. 

There  is  a  long  list  of  chemical  agents,  many  of  which  are  frequently 
prescribed,  which  are  capable  of  irritating  the  kidney  and  setting  up  an 
acute  nephritis.  It  is  important  in  the  treatment  of  nephritis  tiiat  drugs 
of  this  sort  be  avoided.  It  is  also  advisable  in  those  acute  infections 
liable  to  kidney  complication  that  these  agents  be  used  with  care.  At- 
tention has  already  been  called  to  those  substances  used  to  excite  acute 
nephritis  in  animals — cantharidin,  chromium,  bichlorid  of  mercury,  and 
arsenic.  In  addition  a  number  of  drugs  are  extremely  irritating  to  the 
kidney  and  capable  of  exciting  acute  degenerative  changes  in  the  kidney 
in  man.  The  more  important  are  potassium  chlorate,  salol,  carbolic  acid, 
turpentine,  salicylates,  lead,  phosphorus,  alcohol,  chloroform,  and  ether. 
Even  sodium  chlorid  and  theocin  in  large  amount  may  excite  nephritis 
in  some  of  the  lower  animals.  Especial  importance  is  attached  to  the 
role  played  by  mercury  in  nephritis.     The  readiness  with  which  grave 
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kidnov  changes  may  be  produced  in  the  lower  animals  by  the  use  of  bi- 
chlorid  impresses  us  with  the  importance  of  carefully  watching  th^  urine 
when  mercury  is  used  and  the  danger  attending  its  use  in  patients  with 
nephritis.  Klieneberger  has  made  a  careful  study  of  the  urine  in  both 
stabilities  and  nonsyphilitics  during  inunction  cures,  and  calls  attention 
to  the  frequent  appearance  within  four  to  six  days  of  numerous  hyalin 
easts  and  their  persistence  for  several  weeks  after  the  treatment  is  dis- 
continued. Hyalin  casts  are  not  usually  considered  of  great  significance, 
but  their  frequent  appearance  and  occasional  association  Avith  red  blood 
corpuscles  and  very  rarely  with  albumin,  in  Klieneberger's  cases,  are  cer- 
tainly highly  suggestive. 

Although  arsenic  will  produce  a  nephritis  in  animals,  man  tolerates 
it  very  well.  The  new  arsenic  preparation,  salvarsan,  from  present  re- 
ports, is  apparently  only  mildly  irritating  to  the  kidney,  as  only  occa- 
sionally have  albumin  or  casts  been  reported  after  its  use. 

Both  experimentally  and  chemically  the  salicyl  compounds  have 
been  shown  to  irritate  the  kidney  with  appearance  of  albumin  and  casts 
(Llithje,  Klieneberger,  and  Oxenius).  Klieneberger  reports  that  the  ad- 
ministration of  alkalies  will  prevent  the  kidney  irritation  of  the  salicyl 
compounds.  Salol  is  still  more  irritating  and  numerous  cases  of  nephritis 
were  observed  as  a  result  of  the  Woodbridge  treatment  of  typhoid,  in 
which  salol  played  an  important  role.  Where  the  surface  of  the  skin  is 
broken,  the  local  application  of  remedies  as  iodoform,  mercury,  turpen- 
tine, pyrogallic  acid,  balsam  of  Peru,  and  tar  preparations  should  be 
undertaken  with  care  on  account  of  the  readiness  with  which  they  may 
set  up  an  acute  nephritis.  The  application  to  large  surfaces  of  the  body 
of  turpentine,  kerosene,  or  pyrogallic  acid  may  cause  an  acute  nephritis. 
Ether  and  chloroform  narcosis  may  injure  the  kidney.  The  danger  can 
be  largely  eliminated  by  skill  in  administering  the  anesthetic.  The  dan- 
ger of  nephritis  from  anesthesia  is  always  greater  when  the  kidney  is 
irritated  by  some  existing  acute  infection,  as,  for  instance,  operations  for 
some  of  the  complications  of  scarlatina.  Here  the  anesthesia  should  be 
as  brief  as  possible  and  the  minimum  amount  of  anesthetic  used.  There 
is  no  reliable  evidence  that  large  meat  eaters  are  especially  prone  to  con- 
tract nephritis.  The  same  is  true  of  those  eating  freely  of  irritating  or 
highly  seasoned  foods. 

Endogenous  toxins  arising  in  the  intestinal  canal,  the  result  of  food 
decomposition  or  bacterial  products,  have  been  considered  by  some  as 
important  factors.     Here  again,  however,  we  lack  definite  evidence. 

Prolonged  exposure  to  cold  and,  especially,  wet  cold,  should  be 
avoided.  Siegel  has  shown  that  dogs  allowed  to  stand  for  ten  minutes  in 
ice  water  and  then  placed  in  a  cage  without  drying  developed  typical 
acute  parenchymatous  nephritis.  The  urine  contained  albumin,  casts, 
blood  and  renal  epithelium,  and  anatomically  marked  degenerative  changes 
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in  the  kidney  could  be  demonstrated.  When  the  dog  was  placed  in  the 
cold  water  and  then  thoroughly  dried  before  placing  in  the  cage  nephritis 
did  not  develop.  The  manner  of  action  is  not  clear.  It  has  been  assumed 
by  Wertheimer  that  the  external  cold  constricted  the  renal  vessels,  this 
ischemia  leading  to  degenerative  changes. 

We  have  too  little  knowledge  of  the  agencies  responsible  for  the  kid- 
ney of  pregnancy  to  discuss  intelligently  prophylactic  measures.  To  re- 
frain from  using  drugs  that  may  act  as  a  renal  irritant  and  avoid  exposure 
to  wet  cold  is  advisable.  Although  comparatively  little  is  known  of  the 
importance  of  diet  in  the  toxemia  of  pregnancy,  it  is  advisable  in  threat- 
ened cases  to  reduce  the  proteids  to  the  minimum  consistent  with  main- 
taining the  proper  nutrition. 

Emerson  believes  passive  congestion  of  the  kidney  is  an  important 
factor  in  nephritis,  if  so  during  the  course  of  acute  infection,  cardio- 
vascular tonics  are  indicated  when  the  blood  pressure  becomes  low. 

The  appearance  of  albumin  and  casts  after  severe  athletic  exercise, 
as  racing,  raises  the  question  whether  severe  exertion  might  set  up  a 
nephritis.  It  is  doubtful  whether  such  exercise,  even  when  frequently  re- 
peated, can  cause  nephritis.  However,  in  those  people  with  hereditary 
tendencies  such  severe  exertions  should  be  avoided,  as  should  also  occupa- 
tion where  there  is  exposure  to  lead,  mercury,  and  turpentine,  or  to  the 
extreme  changes  in  temperature,  as,  for  instance,  in  cooling  rooms.  The 
patient  with  chronic  parenchymatous  nephritis  should  avoid  very  cold 
baths,  as  they  may  be  a  factor  in  exciting  acute  exacerbations. 

Climate. — The  patient  suffering  from  acute  nephritis  is  better  off  at 
home,  provided  he  can  have  proper  attention.  The  danger  of  over- 
exertion or  exposure  to  cold  renders  traveling  undesirable.  Change  of 
climate  is  usually  only  to  be  considered  in  the  subacute  or  chronic  forms. 
The  chief  object  of  such  a  change  is  to  place  the  patient  where  a  warm 
and  dry  climate  dilates  the  peripheral  vessels  and  increases  the  elimina- 
tion through  the  skin.  In  such  a  climate  the  patient  is  enabled  to  be  out 
of  doors,  in  the  sunshine  and  fresh  air,  factors  which  perhaps  have  only 
a  psychological  effect,  yet  nevertheless  are  of  considerable  importance. 
The  patient  with  parenchymatous  nephritis  is  often  free  from  uremic 
symptoms  in  temperate  climates  during  the  summer  months.  With  the 
approach  of  cold  weather  he  often  l)ecome8  distinctly  more  uncomfort- 
able. The  effect  of  cold  is  still  more  marked  in  patients  witli  interstitial 
nephritis  and  high  blood  pressure.  During  the  cold  days  of  late  autumn 
they  notice  increased  poststernal  distress  on  walking,  or  this  may  be  in- 
creased to  the  point  of  actual  pain  in  the  form  of  angina  pectoris.  They 
are  more  liable  to  attacks  of  nocturnal  pulmonary  edenui,  especially  if  they 
dress  or  undress  in  a  cold  room.  The  poststernal  distress  is  ])r()l)ably  due 
to  the  increase  in  blood  pressure  on  a  heart  already  overta.xed  by  the  con- 
striction of  the  peripheral  blood  vessels  from  the  cold. 
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The  chief  benefit  of  change  of  climate  for  the  patient  with  parenchy- 
matous nephritis  is  to  increase  the  elimination  through  the  skin.  The 
daily  loss  of  water  through  this  channel  may  be  much  greater  in  a  dry 
warm  climate  than  we  are  able  to  induce  by  artificial  sweats.  Loew  has 
shown  that  the  daily  loss  of  water  through  the  skin  and  lungs  of  a  resting 
patient,  in  a  dry  climate  like  southern  California,  may  reach  2-2^ 
liters  (2-2^/2  quarts).  It  is  true  that  the  amount  of  solids  in  the  perspira- 
tion is  not  very  great:  about  1  gram  (15  grains)  of  urea  and  about  the 
same  amount  of  sodium  chlorid  per  liter.  However,  it  is  quite  certain  that 
under  these  conditions  the  chronic  uremia  symptoms  become  less  marked. 
When  possible  it  is  advisable  to  select  a  climate  where  the  nights  are  not 
too  cool.  This  is,  however,  difficult,  and  may  be  easily  overcome  by  suit- 
able clothing  and  having  the  patient  remain  indoors  after  sunset.  Alti- 
tudes above  3,000  feet  should  be  avoided,  especially  by  those  patients 
with  weak  hearts  or  high  blood  pressure.  Patients  with  hypertension,  who 
are  able  to  walk  about,  should  avoid  hilly  regions,  as  this  may  materially 
interfere  with  their  out-of-door  exercise.  If  the  place  selected  is  on  the 
seashore,  sea  bathing  should  be  avoided,  as  the  cold  and  exertion  are  both 
undesirable.  In  this  country  a  suitable  winter  climate  may  be  found  in 
southern  Texas,  southern  California,  the  low  altitudes  in  Arizona,  Xew 
Mexico,  and  Mexico.  The  climate  of  the  Gulf  States  is  less  desir- 
able on  account  of  the  greater  amount  of  moisture.  Abroad,  Egypt, 
Sicily,  southern  Italy,  as  Capri,  Sorrento,  Cannes,  Mentone,  and  San 
Kemo.  Abroad,  a  suitable  summer  climate  at  moderate  altitudes  can  be 
found  in  the  Black  Forest.  In  this  country  during  the  summer,  the  pa- 
tient does  best  in  a  climate  where  the  nights  are  comfortably  cool  as  in 
northern  Michigan  or  Wisconsin,  and  along  the  northern  seashore.  It 
has  usually  been  considered  that  high  altitudes  are  dangerous  to  patients 
with  high  blood  pressure.  Recently  Staubli  has  made  some  observations 
on  the  effect  on  hypertension  in  patients  at  St.  Moritz,  Switzerland.  He 
reports  that  continued  residence  at  such  an  altitude  is  followed  by  a 
rather  decided  fall  in  blood  pressure  with  gradual  return  to  the  previous 
level  after  the  patient  goes  back  to  a  low  altitude.  The  patient  during  his 
residence  in  the  high  altitudes  feels  better,  getting  relief  from  certain 
cardiac  disturbances,  as  angina  pectoris,  poststernal  distress,  and  palpita- 
tion. The  question  arises  how  much  of  the  improvement  is  due  to  high 
altitude  per  se,  and  how  much  to  mental  relaxation  and  psychical  effect 
of  a  visit  to  a  place  like  St.  Moritz.  Staubli's  observation,  however,  if 
verified,  shows  that  the  dangers  of  high  altitude  for  this  class  of  patients 
may  have  been  overestimated. 

Climate  does  not  cure  the  chronic  forms  of  nephritis,  but  it  makes 
the  patient  much  more  comfortable  and  not  infrequently  prolongs  his 
life  by  preventing  acute  exacerbations  and  lessening  the  tendency  to 
uremia. 
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Rest. — The  patient  with  acute  nephritis  should  have  absolute  rest  in 
bed.  This  insures  uniform  warmth  to  the  surface  of  the  body,  limits 
body  nitrogenous  waste  to  the  minimum  and  reduces  the  work  of  the 
heart.  Standing  or  exercise  increases  the  amount  of  albumin  and  number 
of  casts.  The  increased  nitrogenous  waste  with  moderate  exercise  is  al- 
most imperceptible,  and  is  of  little  importance.  The  rather  decided  rise 
in  blood  pressure  frequently  observed  very  early  in  the  glomerular  type 
of  the  acute  nephritis  increases  very  materially  the  work  of  the 
heart.  Rest  until  the  necessary  hypertrophy  has  taken  place  is  very 
important.  Mental  strain,  as  it  raises  the  blood  pressure,  should  also  be 
avoided. 

The  patient  with  chronic  parenchymatous  nephritis  should  observe 
quite  closely  the  same  precautions  in  regard  to  rest  as  the  individual  with 
the  acute  form.  When  edema  is  present  little  exertion  should  be  in- 
dulged in.  To  obtain  fresh  air,  sitting  out  of  doors  or  riding,  in  suitable 
weather,  may  be  permitted.  At  all  times  protection  from  the  cold  must 
be  observed.  To  carry  out  such  precautions  for  months  or  even  years  is 
often  difficult,  but  it  is  important  if  we  wish  to  avoid  the  acute  exacer- 
bations so  commonly  seen  in  this  type  of  nephritis.  The  benefit  derived 
from  prolonged  rest  in  bed  is  frequently  observed  in  patients  in  a  free 
public  hospital,  where  they  may  remain  in  bed  or  at  least  indoors  and 
quiet  for  months  or  even  a  year  or  more,  with  gradual  improvement.  As 
a  rule,  when  such  a  patient  leaves  the  hospital  he  will  return  within  a 
few  weeks  with  all  the  old  symptoms  and  another  prolonged  sta}'  in  the 
hospital  is  necessary.  Rarely  does  a  patient  kept  quiet  in  this  manner 
suffer  from  the  acute  exacerbations  so  commonly  observed  in  the  par- 
enchymatous type  of  nephritis.  In  the  clironic  interstitial  nephritis  the 
same  rules,  as  regards  rest,  should  be  observed  as  are  commonly  employed 
in  weak  hearts.  On  account  of  the  increased  work  thrown  upon  the  heart 
by  the  high  blood  pressure,  overtaxation  should  be  carefully  avoided. 
Just  the  degree  of  rest  is  dependent  upon  the  working  power  of  the  heart. 
Where  incompensation  is  marked,  absolute  rest  in  bed  may  be  necessary. 
In  other  cases  it  is  only  advisable  to  avoid  hill  or  stair  climbing,  or  heavy 
lifting.  A  safe  guide  for  the  patient  is  the  appearance  of  dyspnea,  and  he 
should  be  taught  to  avoid  all  those  things  which  cause  shortness  of  breath. 
It  is  much  easier  to  prevent  overtaxation  and  dilatation  of  the  heart  than 
it  is  to  restore  it  again  to  its  previous  condition.  Wlum  cardiac  insuf- 
ficiency develops,  the  result  of  hypertension,  the  probability  of  lasting 
improvement  is  not  very  great.  In  many  of  these  cases  the  high  blood 
pressure  can  be  very  slightly  or  not  at  all  modified,  and  it  is  very  difficult 
to  restore  a  heart  which  is  constantly  compelled  to  do  increased  work, 
brassage  may  be  used  advantageously  in  the  chronic  form  of  nephritis. 
Where  the  heart  is  weak  it  should  be  given  lightly,  and  wIumi  it  excites 
fatigue  or  cardiac  disturbance    should  be  discontinued  or  given  less  vig- 
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orously.  The  use  of  fats,  as  cocoa  butter,  conimonlv  employed,  should 
be  avoided,  as  they  interfere  witli  proper  elimination  through  the  skin. 

Bathing  and  Care  of  the  Skin. — Proper  functioning  of  the  skin  is 
very  important  in  all  forms  of  nephritis.  To  maintain  this,  frequent 
bathing  is  essential.  In  nephritis  prolonged  cold  baths  are  contraindi- 
cated.  In  acute  and  parenchymatous  forms,  because  cold  temporarily  con- 
stricts the  peripheral  vessels,  causing  hyperemia  of  the  splanchnic  circu- 
lation, including  the  kidney,  and  by  interfering  with  the  secretion  from 
the  skin.  With  interstitial  nephritis  the  cold  contracts  the  skin  vessels 
and  raises  blood  pressure.  When  given,  except  for  the  purpose  of  sweat- 
ing, baths  should  be  as  near  the  body  temperature  as  possible.  There  are 
no  special  advantages  to  be  derived  from  medicated  baths. 

Elimination  Through  the  Bowel. — Good  elimination  through  the  bowel 
is  essential  in  all  cases  of  nephritis.  With  impending  uremia  or  edema 
very  free  catharsis  is  important.  By  free  catharsis  the  amount  of  nitro- 
gen eliminated  through  the  bowel  may  be  greatly  increased.  While  nor- 
mally ten  per  cent,  or  less  of  the  nitrogen  ingested  leaves  the  body  in  the 
stool,  in  uremia  patients  with  diarrhea  this  may  reach  thirty  per  cent, 
(v.  I^oorden,  Hitter).  This  vicarious  action  of  the  bowel  becomes,  there- 
fore, of  considerable  importance.  The  normal  daily  feces  contain  less 
than  one  grain  of  sodium  chlorid.  By  means  of  free  catharsis  this  may  be 
increased  to  4  or  5  grains  daily,  a  matter  of  considerable  importance  in 
those  cases  where  the  kidney  is  impermeable  to  salt.  The  chief  value  of 
free  catharsis,  however,  is  to  get  rid  of  fluid,  and  for  this  reason  it  is  es- 
pecially indicated  where  edema  is  present.  Judgment  must  be  exercised 
when  employing  this  means  to  dispel  dropsy.  The  edematous  patient 
may  be  quickly  freed  of  his  dropsy  by  excessive  catharsis,  but  left  in  such 
an  exhausted  state  that  his  condition  is  more  serious  than  before.  Espe- 
cially prolonged  catharsis  may  do  harm  by  impairing  nutrition.  By 
proper  restriction  of  fluids  and  salt,  and  by  placing  the  patient  on  a  non- 
nitrogenous  diet,  extreme  catharsis  is  rarely  required.  The  cathartic  se- 
lected should  produce  a  watery  stool,  and  at  the  same  time  not  irritate 
the  kidney.  On  account  of  their  irritating  action,  mercury  preparations 
should  be  avoided.  A  saline  cathartic  is  quite  as  efficacious  as  calomel, 
and  safer.  In  selecting  a  saline  cathartic  palatability  should  be  con- 
sidered. Sodium  phosphate  in  doses  of  4  to  20  gm.  (1-5  5)  dissolved  in 
hot  water  is  reasonably  palatable.  Calcined  magnesia  given  eitlier  in  the 
powder  form  in  1  to  4  gms.  (15-60  grs.)  or  in  the  form  of  milk  of  mag- 
nesia, 15-50  c.  c.  (V2'2  5)  is  usually  well  borne.  The  liquor  magnesia 
citrate  (U.  S.  P.),  while  reasonably  palatable,  is  somewhat  objectionable 
on  account  of  fluid  contained  in  dose,  360  c.  c.  (12  o).  The  sodium  and 
magnesium  sulphates,  while  efficient,  are  extremely  distasteful  to  most 
patients.  Some  patients  prefer  some  of  the  bottled  saline  waters,  as 
Apenta  or  Hunyadi.     Saline  waters  containing  large  amounts  of  sodium 
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chlorid,  such  as  Pluto  water,  should  be  avoided  where  there  is  evidence 
of  salt  retention.  The  effervescing  salines,  as  effervescing  phosphates,  or 
Seidlitz  powders,  while  palatable,  are  objectionable  on  account  of  the 
amount  of  gastric  distention.  This  distention  is  especially  dangerous  in 
dropsical  patients  with  ascites,  where  the  stomach  is  compressed  below, 
and  the  enlargement  forces  the  diaphragm  upward.  The  salines  are  best 
taken  in  the  early  morning  on  an  empty  stomach,  and  preferably  in  half 
a  glass  of  hot  water.  The  milk  of  magnesia,  on  account  of  its  palata- 
bility,  may  be  taken  at  frequent  intervals  during  the  day. 

Of  the  vegetable  cathartics,  jalap  and  elaterium  are  most  frequently 
recommended  on  account  of  producing  a  watery  stool.  Jalap  is  usually 
given  in  the  form  of  compound  jalap  powder,  pulvis  jalapse  corapositus 
(U.  S.  P.),  in  dose  of  1-4  gm.  (15-60  gr.).  Elaterium  may  be  given  in 
pill  form  in  dose  of  10  mg.  (1-6  gr.),  or  as  elaterin,  2-4  mg.  (1-30-1-15 
gr.).  Both  jalap  and  elaterin  are  more  apt  than  the  salines  to  cause 
griping.  Any  of  the  other  vegetable  cathartics,  as  cascara  sagrada,  rhu- 
barb, aloes,  or  senna,  may  be  used,  but  are  less  desirable,  as  they  do  not 
produce  a  watery  stool. 

Kecently  phenolphthalein,  dose  0.1-0.2  gm.  (lMi"3  gr-))  has  been  ad- 
vocated as  a  laxative,  but  the  action  is  like  cascara  or  rhubarb. 

Restriction  of  Fluids  in  Nephritis. — Until  comparatively  recently  it 
has  been  the  custom  to  give  patients  with  nephritis  large  amounts  of 
fluid.  In  the  acute  and  chronic  parenchymatous  types  it  was  thought 
by  this  means  to  flush  out  the  kidney  and  free  the  secreting  tubules  of 
casts,  epithelial  cells,  and  other  debris.  Toxins  were  by  this  means  elimi- 
nated in  a  more  dilute  form  and  rendered  less  harmful  to  the  kidney. 
In  the  chronic  interstitial  nephritis,  the  kidney  having  lost  its  power  to 
excrete  a  concentrated  urine  by  increasing  the  output  of  water,  there 
would  be  a  correspondingly  increased  elimination  of  solids.  It  has  been 
shown,  chiefly  through  the  work  of  von  Noorden  and  his  associates,  tliat 
in  certain  forms  of  nephritis,  water  drinking  may  be  harmful  rather 
than  beneficial.  With  the  dissemination  of  von  Noorden's  views,  many 
have  concluded  that  restriction  of  fluids  is  indicated  in  every  case  of 
nephritis.  It  is  necessary,  however,  to  discriminate,  not  merely  in 
regard  to  the  class  of  cases  where  such  restriction  is  indicated,  but  also 
the  amount  of  fluids  allowable. 

In  every  case  of  nephritis  where  the  ability  of  the  kidney  to  eliminate 
water  is  seriously  impaired,  as  shown  by  the  presence  of  renal  edema, 
restriction  of  fluids  is  indicated.  The  ingestion  of  large  amounts  of 
fluids  under  these  circumstances  only  increases  the  edema.  In  sonie 
patients,  where  edema  is  absent  or  at  most  very  slight,  the  ability  of  tlio 
kidney  to  eliminate  water  is  limited.  Such  a  patient,  if  given  a  large 
amount  of  fluid,  will  develop  an  edema.  When  iu  doubt  regarding  tlie 
permeability  of  the  kidney  to  water,  measure  carefully  the  fluid  intake 
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and  compare  it  with  the  output  through  kidney  and  bowel,  allowing  500 
c.  c.  for  the  loss  through  the  skin  and  lungs,  or,  what  is  more  satisfactory, 
weigh  the  patient.  Any  decided  gain  in  weight  when  on  a  restricted  diet 
probably  means  retention  of  water  in  the  tissues.  In  the  parenchymatous 
type  of  nephritis  the  urine,  even  after  drinking  large  amounts  of  fluids, 
remains  rather  scant  in  amount  and  of  high  specific  gravity.  The 
permeability  of  the  kidney  to  water  is  so  impaired  that  only  a  concen- 
trated urine  can  be  excreted.  As  a  rule,  in  those  cases,  drinking  large 
amounts  of  fluids  does  not  increase  materially  the  amount  of  solids  elimi- 
nated, the  water  remaining  in  the  tissues. 

The  daily  excretion  of  urine  in  chronic  interstitial  nephritis  is  in  ex- 
cess of  the  normal,  and  when  edema  appears,  it  is  usually  of  cardiac 
origin.  In  this  type  of  nephritis  the  kidney  has  lost  its  ability  to  ex- 
crete a  concentrated  urine.  Its  permeability  to  water,  however,  is  nor- 
mal. It  is  important  in  these  cases  to  give  a  sufficient  amount  of  fluid 
to  carry  off  the  requisite  urinary  solids.  It  is  desirable  to  determine  ap- 
proximately the  amount  of  fluids  required,  rather  than  attempt  to  flush 
out  the  kidney  by  large  amounts,  and  thus  still  further  tax  an  over- 
worked heart.  Mohr  has  worked  out  this  phase  of  the  subject,  and  his 
results  furnish  us  with  a  safe  guide.  Dennig  and  Spiegler  determined 
that  marked  restriction  of  water  was  followed  by  nitrogen  retention,  if 
on  the  day  following  large  amounts  of  fluids  were  given  the  previously 
retained  nitrogen  was  eliminated,  giving  in  this  day  an  excess  over  the 
amount  of  nitrogen  ingested.  Mohr  determined  that  in  any  form  of 
nephritis  practically  the  maximum  amount  of  solids  was  eliminated  if 
the  patient  passed  from  1,250  to  1,500  c.  c.  of  urine.  The  average  pa- 
tient, besides  the  fluid  taken  as  such,  receives  from  500  to  750  c.  c.  of 
liquids  in  his  other  nourishment.  The  urinary  output  is  about  70  per 
cent,  of  the  total  fluids  ingested.  A  patient,  therefore,  drinking  1,500 
c.  c.  of  fluids,  and  taking  an  addition  of  500  c.  c.  in  his  food,  should  pass 
about  1,500  c.  c.  of  urine  daily.  This,  of  course,  can  be  greatly  reduced 
by  free  catharsis  or  sweating.  A  safe  rule  to  follow  is  that  when  the 
kidney  is  permeable  to  water  in  the  normal  manner,  i.  e.,  no  evidence  of" 
edema,  1,500  c.  c.  of  water  daily  is  sufficient,  v.  Noorden  recommended 
in  the  chronic  interstitial  nephritis,  when  restricted  to  this  amount  of 
fluid,  to  give  once  a  week  a  flushing  out  day,  to  carry  off  any  retained 
waste.  On  this  day  the  patient  may  take  3,000  c.  c.  of  fluids.  It  is  at  times 
difficult  to  restrict  patients  with  interstitial  nephritis  to  1,250-1,500  c.  c.  of 
fluids  daily.  With  perseverance,  and  by  taking  small  amounts  of  fluids  at  a 
time,  drinking  it  slowly  and  avoiding  salty  foods,  in  the  majority  of 
cases,  this  limitation  can  be  borne  without  hardship.  Patients  with 
severe  renal  edema  may  require  much  less  fluid  than  the  above  mentioned 
amount.  The  requisite  quantity  should  be  determined  by  studying  each 
case  in  order  to  determine  the  permeability  of  the  kidney  to  water.     If  by 
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administering  water  there  is  not  a  corresponding  increase  in  the  urine 
we  are  simply  increasing  the  edema.  Patients  with  uremia  and  marked 
edema  may  be  given  advantageously  only  a  pint  of  fluid  in  the  form  of 
milk  or  cream  daily,  until  the  urinary  flow  is  increased.  Then  gradually 
increase  the  fluid  intake,  but  not  exceeding  1,500  c.  c.  daily. 

There  are  no  advantages  in  special  waters.  Pure  water  has  all  the 
advantages  of  the  more  expensive  medicated  forms.  The  popular  belief 
that  patients  with  nephritis  may  be  benefited  by  going  to  certain  springs 
and  drinking  freely  of  the  waters  is  fallacious. 

Summary. — The  maximum  amount  of  waste  can  be  eliminated  through 
the  kidney,  if  the  patient  receives  from  1,250  to  1,500  c.  c,  11/4  to  IV^ 
quarts,  daily.  Patients  free  from  edema  may  have  once  a  week  a  flush- 
ing out  day  when  they  receive  double  the  above  amounts.  Patients  with 
marked  renal  edema  should  take,  as  a  rule,  not  more  than  1,000  c.  c.  of 
fluid  daily.  If  the  urine  is  very  scant,  and  edema  marked,  half  of  this 
amount  may  be  given.  The  presence  of  renal  edema  is  evidence  of  in- 
ability of  the  kidney  to  eliminate  water.  To  administer  large  amounts 
of  fluids  simply  increases  the  edema. 

Restriction  of  Sodium  Chlorid.^ — A  few  years  ago  Widal  and  Javal 
called  attention  to  the  inability  of  many  nephritics  to  eliminate  sodium 
chlorid  in  a  normal  manner.  The  salt  retained  in  the  tissues  requires  a 
certain  amount  of  water  to  maintain  it  in  the  proper  molecular  concen- 
tration, thus  leading  to  edema.  Widal  considered  that  chlorid  retention 
was  responsible  for  the  dropsy  in  nephritis.  In  some  cases  of  nephritis 
the  kidney  was  permeable  to  urea,  phosphates,  and  sulphates,  but  not  to 
chlorids.  For  this  reason  he  considered  the  chlorid  elimination  a  better 
index  of  the  functioning  power  of  the  kidney  than  the  excretion  of  urea. 
Although  Widal  probably  overestimated  the  importance  of  chlorids  in 
edema,  his  teachings  have  been  very  valuable,  as  there  is  no  question 
that  in  many  cases  edema  may  be  reduced  by  the  restriction  of  sodium 
chlorid.  It  is  only  necessary  to  weigh  a  patient  with  renal  edema,  who 
has  been  partaking  freely  of  salt,  then  place  him  on  a  salt-free  diet 
and  notice  the  rapid  loss  in  weight.  Not  every  patient,  however,  with 
parenchymatous  nephritis  shows  chlorid  retention,  and  many  normal  in- 
dividuals have  very  marked  inability  to  e.xcrete  chlorid,  and  after  the  in- 
gestion of  considerable  quantities  of  salt  show  a  marked  gain  in  weight. 
This  retention  may  be  quite  equal  to  that  observed  in  cases  of  mild 
nephritis.  At  the  present  time  it  appears  that  chlorid  retention  is  only 
marked  in  severe  acute  or  chronic  parenchymatous  nephritis.  In  the 
milder  forms  and  in  the  interstitial  type  chlorid  climinntioti  approaches 
the  normal. 

Widal  also  considered  tliat  tlie  chlorids  had  considerable  influence 
on  the  degree  of  albuminuria  and  the  tendency  to  uremia.  The  obse^ 
vations  of  Blookers  and  others  have  failed  to  confirm  this.    Blwkors'  pa- 
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tients  did  not  show  an  increase  in  the  albumin  when  sodium  chlorid  was 
given  freely.  The  amount  of  chlorid  consumed  by  the  average  individual 
is  far  in  excess  of  the  amount  required  by  the  body.  Two,  or  at  most 
three,  grams  is  all  that  can  be  utilized,  and  any  in  excess  of  this  amount 
is  promjitly  eliminated.  The  amount  taken  daily  on  the  average  is  6  to 
10  gms.  A  safe  rule  to  follow  in  nephritis  is  to  give  the  patient  only  the 
amount  of  salt  demanded  by  the  tissues,  viz.,  2  to  3  gms.,  simply  avoiding 
the  excess.  It  is  rarely,  if  ever,  advantageous  to  reduce  the  chlorids 
below  this  point,  and  certainly  never  for  long  periods  of  time.  This  can 
be  accomplished  by  avoiding  meat  soups  which  may  contain  6  to  8  gms. 
of  sodium  chlorid  per  liter.  Their  high  chlorid  content,  the  presence 
of  extractives,  large  amount  of  water  and  small  amount  of  nourishment 
render  them  especially  undesirable.  Salt  should  not  be  added  to  the 
food,  except  to  butter  and  the  small  amount  present  in  the  bread.  If 
the  patient  does  not  object  to  unsalted  butter,  this  may  be  used.  If 
meats  are  permitted,  they  should  be  fresh,  not  salted.  If  the  patient's 
appetite  is  poor,  to  render  food  unpalatable  by  withholding  salt  may  do 
more  harm  than  good.  There  is,  on  the  other  hand,  little  danger  of  the 
patient  receiving  less  than  the  physiological  requirement,  as  one  liter  of 
milk  contains  almost  two  gms,  of  salt,  which  gives  the  patient  all  he 
needs.  The  following  table  shows  the  salt  content  of  some  of  the  com- 
moner articles  of  food.  This  refers  to  the  amount  of  salt  naturally  pres- 
ent.    These  figures  are  taken  from  Strauss'  book  on  dietetics: 


Percentage 

of 

NaCl 


Percentage 

of 

NaCl 


Milk 

Butter,  salted. .  . 
Butter,  unsalted 
Cheddar  cheese . 
Edam  cheese.  .  . 
Cream  cheese . . . 
Holland  cheese. . 

Eggs 

Caviar,  Russian. 

Lean  beef 

Oysters 

Fresh  fish 

Ham,  raw 

Ham,  cooked .  .  . 
Corned  beef .... 
Mackerel,  salted 
Liebig's  extract . 

Peas 

Beans 

Cherries 

Grapes 

Gooseberries 


0. 
1. 
0. 
1. 
2. 
2. 
2. 
0. 
6. 
0, 
0 
0 
4 
1 

2, 
11 
3 
0 
0 
0 
0 
0 


16  Gms. 

00 

02 

01 

57 

00 

60 

14 

70-7.2 

10 

50 

10 

10-5.8 

80-5.3 

04 

42 

49 

06 

05 

01 

01 

05 


Blueberries  . . 

Apples 

Oranges 

Oatmeal 

Rice 

Buckwheat.  . 
NestM's  food 

Barley 

Radishes .  .  .  . 

Celery 

Cucumbers.  . 
Spinach .... 
Potatoes. . . .  , 
Mushrooms . 

Cabbage 

Lettuce 

Asparagus.  . 
Artichokes. . 
Tomatoes. .. 
String  beans. 

Plums 

Apricots 


02  Gms. 
06 
04 
16 
10 
06 
29 
40 
02 
31 
07 
21 
06 
06 
08 
13 
83 
.27 
.14 
.83 
.003 
.004 
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AMOUNT  OF  SALT  CONTAINED  IN  THE  AVERAGE  PORTION  OF 
FOOD  FOR  ONE  PERSON  AS  USUALLY  PREPARED 


Percentage 

of 

NaCl 

Percentage 

of 

NaCl 

Filet  of  beef 

3.10  Gms. 

2.80 

4.10 

2.30 

4.00 

2.60 

0.70 

1.85 

Potato  soup 

1  38  Gms. 

Roast  beef 

Spinach 

2  90 

Liver 

Cabbage 

0  50 

Roast  pork 

Mushrooms 

0  50 

Cooked  fish 

Lettuce  salad 

0.78 

Bouillon 

White  bread,  100  gms. .  . 

Rye  bread,  100  gms 

Zwiebach,  100  gms 

0.40-0.7 

Cream  soup 

0.75 

Cereal  soup 

0.38 

\ 


Summary. — In  all  forms  of  nephritis  associated  with  renal  edema 
restriction  of  sodium  chlorid  to  2  or  3  grams  daily  is  desirable.  This 
amount  gives  the  patient  his  full  physiological  requirement.  A  salt-free 
diet  is  only  necessary  where  edema  is  marked,  and  should  not  be  main- 
tained for  a  prolonged  period.  Chlorid  restriction  is  not  necessary  in 
pure  chronic  interstitial  nephritis,  as  renal  edema  is  rarely  present.  So- 
dium chlorid  does  not  increase  the  albuminuria. 

Sweating. — There  can  be  no  question  of  the  value  of  sweats  in  certain 
forms  of  nephritis.  It  is  probably  true  that  the  benefit  derived  is  not 
entirely  dependent  upon  the  amount  of  water  and  solid  material  elimi- 
nated. Many  patients  with  cardiac  dyspnea,  due  to  high  blood  pressure 
arising  from  interstitial  nephritis,  are  greatly  relieved  by  profuse  sweats. 
There  may  be  no  evidence  in  such  a  patient  of  renal  edema,  and  the 
elimination  through  the  kidney  may  be  normal.  Here  the  relief  obtained 
is  due  to  dilatation  of  the  peripheral  vessels  thus  relieving  the  heart. 
This  lowers  blood  pressure,  thus  relieving  the  left  heart  of  its  excessive 
work,  and  the  dyspnea  disappears.  For  the  cardiac  dyspnea  often  appear- 
ing in  the  evening  or  during  the  night,  due  to  hypertension,  there  is  no 
other  measure  that  so  frequently  gives  such  striking  relief  as  sweating. 
In  these  cases  the  sweat  should  be  given  a  .short  time  iK-fore  the  usual  hour 
at  which  the  dyspnea  appears.  Daily  sweats  often  affect  favorably  the 
high  blood  pressure.  In  a  number  of  ca.ses  where  the  blood  pressure  has 
been  followed  carefully,  the  author  has  noted  more  or  less  permanent  re- 
duction in  blood  pressure  after  daily  sweating.  It  is  true,  after  the  sweats 
have  been  discontinued,  the  pressure  soon  retiirns  to  its  j)revious  level. 
During  the  first  week  or  ten  days  after  the  sweats  are  iK'gun,  th<'re  is  only 
a  transitory  fall  in  pressure  immediately  after  the  sweating,  varying  from 
20  to  40  mm.  of  mercury.  Finally,  however,  the  pressure  nuiy  remain 
lower  during  the  entire  interval  between  the  sweats.  In  a  patient  where 
the  pressure  had  never  been  lower  for  a  i)eriod  of  two  years  than  220  mm., 
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after  taking  daily  sweats  for  twelve  days,  he  showed  a  pressure  of  180 
twenty-four  hours  after  the  sweat.  Shortly  after  the  sweats  were  discon- 
tinued the  pressure  returned  to  the  previous  level.  After  the  sweat,  the 
patient  should  not  be  exposed  to  the  cold.  In  the  case  of  a  patient  of 
mine  in  a  hospital,  the  attendant  in  the  hydrotherapy  room,  who  had  been 
accustomed  to  treat  chiefly  nervous  patients,  turned  on  the  cold  spray, 
causing  the  patient  to  faint.  The  day  following,  the  same  procedure  was 
gone  through  with.  Taking  the  patient's  blood  pressure,  previous  to  the 
sweat,  it  had  been  220,  after  the  sweat  it  was  180.  When  the  cold  spray 
was  applied  it  promptly  rose  to  260. 

Most  frequently,  however,  sweating  is  used  with  patients  with  edema 
either  to  lessen  or  to  relieve  uremic  symptoms.  The  amount  of  water  lost 
in  a  profuse  sweat  may  be  as  much  as  one  liter  (Kovesi,  Strauss).  Kovesi 
has  shown  that  there  is  included  8-9  gms.  of  solid  matter;  2,86  gms.  of 
which  was  sodium  chlorid  and  2.08  gms.  nitrogen.  Strauss  studied  the 
perspiration  in  63  cases,  chiefly  nephritis,  and  found  the  amount  of  so- 
dium chlorid  varied  from  0.3  to  0.7  per  cent.  The  amount  of  water 
varied  from  200  to  800  c.  c.  With  the  latter  amount,  if  it  contained  0.7 
per  cent,  sodium  chlorid,  the  patient  would  eliminate  in  the  sweat  5.6  gms. 
This  amount  is,  however,  far  above  the  average,  which  is  not  more  than 
2  gms.  Strauss  found  the  amount  of  nitrogen  in  the  sweat  varied  from 
1-2  gms.  per  liter,  about  one-third  of  which  was  urea  nitrogen. 

Leube  and  others  have  expressed  a  fear  that  in  withdrawing  such  a 
large  amount  of  fluid  from  the  body,  the  increased  concentration  of  those 
substances  exciting  uremia  might  precipitate  an  attack.  This  fear  is  not 
supported  by  clinical  experience.  Strauss,  who  has  had  very  extensive 
experience,  has  never  seen,  after  a  sweat,  evidence  of  increased  intoxica- 
tion. Inasmuch  as  the  percentage  of  chlorids  and  urea  in  the  perspira- 
tion approximates  closely  that  found  in  the  circulatory  blood,  there  can 
be  little  danger  of  exciting  acute  uremia  by  sweating. 

Regarding  the  danger  of  shock  from  the  marked  dilatation  of  the 
peripheral  vessels,  there  is  little  to  be  feared,  especially  if  the  patient  is 
lying  down  when  taking  his  treatment.  It  is  advisable  when  the  first 
sweat  is  given  to  have  the  physician  present.  After  this,  any  intelligent 
person  can  safely  supervise  it.  If  the  pulse  become  poor,  or  the  patient 
complain  of  faintness,  the  heat  should  be  discontinued  and  the  surface 
of  the  body  bathed  with  alcohol.  The  slight  degree  of  cold  thus  produced 
is  sufficient  to  constrict  the  skin  vessels  and  restore  the  balance  of  the  cir- 
culation. 

Various  methods  may  be  employed  for  inducing  the  sweat.  The  chief 
consideration  is  to  use  a  means  which  will  produce  the  most  profuse 
perspiration  with  the  least  inconvenience  to  the  patient.  In  hospitals  or 
institutions  with  hydrotherapeutic  facilities  an  excellent  method  is  to 
place  the  patient  in  one  of  the  large  ovens  used  for  the  purpose.     A  cold 
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towel  should  be  applied  to  the  head  and  the  sweat  continued  for  twenty 
minutes.  The  patient  may  then  be  removed  from  the  oven,  wrapped 
in  blankets  and  allowed  to  cool  gradually,  or  what  is  more  com- 
fortable is  to  rub  the  patient  off  with  alcohol,  avoiding  chilling  of  the 
body  and  then  cover  him  up  warmly  with  blankets,  these  to  be  gradually 
removed. 

In  the  home,  either  the  hot  pack  or  hot-air  bath  may  be  used.  The 
former  does  not  require  any  special  apparatus  and  the  results  are  satis- 
factory. A  dry  sheet  and  blanket  are  placed  over  the  patient,  then  hot- 
water  bags  or  bottles  or  hot  bricks  placed  along  the  sides  of  the  trunk 
and  extremities  and  then  several  blankets  carefully  tucked  in  and  spread 
over  all.  A  cold  cloth  should  be  applied  to  the  head.  It  may  be  neces- 
sary to  renew  the  hot-water  bottles,  but,  as  a  rule,  this  is  unnecessary. 
The  average  duration  of  the  sweat  is  twenty  to  thirty  minutes.  Care 
must  be  taken  to  protect  the  patient  from  burns.  The  hot-air  bath  may 
be  either  dry  air  or  steam.  The  patient  in  bed  is  covered  over  with 
blankets,  which  must  be  supported  on  a  frame  so  as  to  allow  free  space 
for  the  hot  air  to  circulate.  If  a  steam  bath  is  to  be  given,  a  teakettle, 
with  an  alcohol  lamp,  gas,  or  electric  heater,  is  placed  on  a  chair  at  the 
foot  of  the  bed,  and  the  steam  conducted  underneath  the  blankets.  If 
dry  hot  air  is  used,  this  can  be  conducted  undorneath  the  bedclothes  by 
means  of  a  small  stovepipe  about  three  inches  in  diameter — two  short 
lengths  with  an  elbow.  To  the  lower  end  of  the  pipe  a  small  hood  may 
be  riveted,  in  which  the  alcohol  lamp  is  placed.  The  portion  of  the  pipe 
extending  under  the  bedding  should  be  covered  with  asbestos  to  prevent 
burning  the  patient  or  bedding.  Here,  as  with  the  steam,  a  frame  should 
be  placed  about  the  patient  to  support  the  blankets,  so  as  to  permit  of  free 
circulation  of  the  air.  A  small  portable  cabinet  nuiy  ho  used,  but  it  is  not 
as  safe  or  comfortable  for  the  patient  as  a  sweat  given  with  the  body  in 
a  horizontal  position.  Brieger  and  Diesselhorst  claim  to  have  obtained 
a  more  concentrated  perspiration,  i.  e.,  containing  more  solid  waste,  when 
they  used  electric  lights  for  generating  the  heat.  Some  patients  will 
sweat  very  satisfactorily  if  placed  in  a  hot  bath,  then  put  to  bed  and 
covered  up  well  with  blankets.  Pilocarpin,  on  account  of  its  depressing 
effect,  is  rarely  desirable. 

Summary. — Sweats  are  indicated  in  patients  with  marked  renal 
edema,  threatened  uremia,  or  where  extreme  hyi)erten8ion  exists.  The 
amount  of  water  and  solid  constituents  eliminated  in  a  sweat  may  be 
sufficient  to  lessen  an  edema  or  alleviate  a  threatened  uremia.  The  man- 
ner in  which  the  sweat  is  given  is  of  little  importance.  The  only  points 
to  be  considered  are  its  efficacy  and  the  comfort  of  the  patient. 

Diet. — Diet  is  one  of  the  most  interesting  problems  in  the  therapy  of 
nephritis.  Formerly  the  strict  milk  diet  was  consi(h'red  tlie  only  safe  one. 
AVith  increased  knowledge  of  the  functioning  power  of  the  diseased  kid- 
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ney,  a  more  liberal  diet  is  now  permitted.  In  arranging  a  diet  the  fol- 
lowing points  should  be  considered: 

First — To  see  that  the  patient  receives  a  sufficient  amount  of  food, 
and  that  it  contain  at  least  the  minimum  amount  of  the  various  food 
principles. 

Second — To  avoid  all  the  foods  or  drinks  that  contain  substances 
which,  in  the  course  of  elimination,  irritate  the  kidney. 

Third — To  avoid  an  excess  of  those  foods  the  waste  of  which  is  elimi- 
nated chiefly  through  the  kidney,  viz.,  the  proteids.  In  considering  this 
point  it  will  be  necessary  to  determine  in  a  general  way  the  ability  of  the 
kidney  in  nephritis  to  eliminate  nitrogen. 

Fourth — To  avoid,  at  least  in  certain  cases,  foods  containing  large 
amounts  of  sodium  chlorid. 

Metabolism  proceeds  in  nephritis  in  the  same  manner  as  it  does  in  the 
normal  individual,  and  the  rules  governing  the  required  amount  of  the 
various  food  principles  are  the  same.  There  is  no  ground  for  believing 
that  a  nephritic  can  get  along  safely  upon  a  smaller  amount  of  albumin 
than  the  healthy  person.  If  not  given  the  requisite  quantity,  he  draws 
upon  the  body  albumin.  It  is  true,  for  a  short  period  of  time,  the  amount 
of  albumin  may  be  restricted ;  and  if  it  is  determined  that  the  ingestion  of 
proteids  leads  to  retention  of  nitrogen,  then  he  should  be  restricted  to 
the  minimum  amount  of  albumin  that  is  necessary  to  protect  him  from 
using  up  his  muscle  proteid.  The  amount  of  albumin  in  the  urine  varies 
greatly  from  day  to  day,  even  on  a  fixed  diet;  and  considerable  care  must 
be  exercised  in  drawing  conclusions  from  the  degree  of  albuminuria. 
Voight's  figures  have  been  generally  accepted,  that  the  minimum  daily 
consumption  of  proteid  should  not  fall  below  85  gm.  Chittenden  con- 
siders these  figures  far  too  high,  and  has  demonstrated  that  a  working 
man  may  live  on  40  gms.  of  proteid  daily.  Taking  50  gms.  as  the  mini- 
mum daily  requirement,  this  would  be  contained  in  the  following  amounts 
of  the  various  foods  in  the  fresh  uncooked  state: 

Hen  eggs 7 

Milk 1,660  c.  c. 

Lean  beef 220  gms. 

Ox  tongue    300     " 

Lean  veal 260  " 

Calves'  liver 260     " 

Lean  mutton 250     " 

Lean  pork 240     " 

Very  fat  bacon    3,000     " 

Chicken's  breast 250     " 

Pigeon   -. 210     " 

Goose    320     " 


11/2 

qts. 

T/3 

oz. 

10 

^Yz 

^Vz 

^Vz 

8 

100 

8/3 

7 

102/s 

r 


PRIXCIPLES  OF  TREATMEXT  41 

Kabbit   200  gms. 

Venison   230     " 

Trout,  pike,  lierring 260     " 

Salmon    230     " 

Lobster   300     " 

Oysters   800     " 

COOKED  BOILED  MEATS 

Lean  beef 150  gms. 

Lean  veal 190     " 

Lean  mutton    160     " 

Lean  pork 175     " 

Chicken  breast 160     " 

Salmon    210     " 

BAKED    OB    FRIED    MEATS 

Roast  beef 200  gms. 

Beefsteak    200     " 

Stewed  beef 160     " 

Roast  veal 200     " 

Lamb  chop 220     " 

The  individual  of  average  weight  will  require,  if  at  rest,  about  2,200 
calories  daily.  If  working,  this  will  be  increased  to  2,800  or  3,000 
calories.  If  the  patient  is  confined  to  the  minimum  amount  of  albumin — 
50  gms. — he  obtains  from  this  source  about  200  calories.  The  remaining 
2,000  or  more  calories  he  takes  in  the  form  of  carbohydrates  and  fats, 
and  these  must  be  taken  abundantly.  As  the  pure  fats  and  sugar  do  not 
contain  any  proteid,  these  may  be  given  very  freely.  Each  gram  of  sugar 
is  equal  to  4  calories.  This  the  patient  may  take  in  the  form  of  sugar  or 
in  jellies.  A  patient,  provided  it  does  not  excite  digestive  disturbances, 
may  take  daily,  in  one  form  or  another,  250  gms.  of  sugar,  equal  to  1,000 
calories.  The  fats  may  be  given  in  the  form  of  butter  and  cream,  and 
if  the  patient  is  taking  meats,  in  the  form  of  fat  meats  or  oil  on  salads. 
One  half  liter  (one  pint)  of  20  per  cent,  cream  is  equal  to  1,080  calorics, 
wliilc  the  same  amount  of  milk  is  oipial  to  only  325  calories.  Cream  con- 
tains slightly  more  albumin  than  milk,  but  on  account  of  its  high  caloric 
value,  a  patient  may  be  properly  nourished  with  it  and  still  receive  the 
minimum  albumin  requirement.  A  patient  on  a  pure  milk  diet,  in  order 
to  obtain  2,200  calories,  must  drink  3.4  liters,  or  alntut  3',/o  quarts.  In 
this  amount  he  would  receive  102  gms.  of  albumin,  or  more  than  twice 
the  minimum  requirement.  If  he  takes  20  per  cent,  cream,  only  one  liter 
(one  quart)  would  be  necessary  to  give  him  2,200  calories,  and  this  would 
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contain  less  than  40  gms.  of  albumin.  For  this  reason  cream  is  mucli 
more  suited  for  nephritis  than  milk.  The  cream  may  be  given  in  the 
form  of  cream  soups,  with  cereals  or  bread,  or  made  into  a  palatable  drink 
by  diluting  with  equal  parts  of  seltzer  or  Vichy. 

The  various  cereals  contain  from  .7  to  12  per  cent,  of  proteid.  Peas 
and  beans,  23  to  25  per  cent.  The  various  breads  from  6  to  8  per  cent., 
puddings  from  3  to  6  per  cent.,  soups  ^A  to  2  per  cent.,  with  the  exception 
of  pea,  bean,  and  cream  soups,  which  have  3  to  4  per  cent.  Green  vegeta- 
bles contain  from  27  to  35  per  cent.  The  root  vegetables  rarely  contain 
more  than  2  per  cent,  of  albumin.  The  fruits  contain  from  0.3  to  2  per 
cent,  of  albumin.  Most  of  them  less  than  1  per  cent.  Nuts  vary  consid- 
erably in  the  amount  of  albumin.  Almonds,  34  per  cent.;  chestnuts,  10.7 
per  cent.;  walnuts,  15.7  per  cent.;  hazel  nuts,  17.4  per  cent.  Cream 
cheese  contains  only  2.8  per  cent,  of  albumin,  but  Stilton,  Camembert, 
Swiss  cheese,  Edam,  Roquefort,  and  Holland  cheese  contain  from  22  to 
29  per  cent. 

Extreme  restriction  of  the  proteid  is  only  advisable  in  the  acute  stage 
of  nephritis.  As  soon  as  recovery  is  well  advanced,  this  amount  should 
be  increased  to  85  gms.,  or,  according  to  von  Noorden,  to  100  gms.  daily. 
In  the  chronic  form  of  nephritis  it  is  not  advisable  to  restrict  the  patient 
to  less  than  85  gms.  of  proteid  daily.  If  the  restriction  is  carried  beyond 
this  point,  the  body  proteid  is  used  up  to  supply  the  deficit.  The  problem 
is  in  reality  not  how  much  nitrogen  the  kidney  is  able  to  eliminate,  but 
how  much  albumin  must  be  given  to  protect  destruction  of  body  proteid. 
The  ability  of  the  kidney  in  cases  of  acute  nephritis  to  eliminate  nitrogen 
varies  greatly.  The  functioning  power  of  the  kidney  in  this  respect  can- 
not always  be  determined  by  the  intensity  of  the  clinical  symptoms. 
Kovesi  has  shown  that  some  patients  with  parenchymatous  nephritis  are 
capable  of  eliminating  14  to  15  gms.  of  nitrogen  daily,  equivalent  to  85 
or  90  gms.  of  proteid.  In  other  cases,  clinically  not  more  severe,  not 
more  than  35  to  40  gms.  of  proteid  could  be  disposed  of.  Mohr  has  shown 
that  a  patient  with  severe  acute  nephritis  can  usually  dispose  of  50  gms. 
of  proteid  and  often  of  a  much  larger  amount.  Apparently,  a  safe  rule 
to  follow  with  our  present  knowledge,  is  to  restrict  the  proteid  to  the 
minimum  amount  required  by  the  body.  For  short  periods  of  time  50 
gms.  will  suffice;  for  prolonged  periods,  however,  this  should  be  increased 
to  at  least  85  gms. 

The  Fokm  in  Which  the  Pkoteid  is  Taken. — The  belief  has  been 
prevalent  that  the  diet  in  acute  nephritis  should  consist  chiefly  of  milk. 
This  practice  is  not  based  on  its  digestibility,  but  with  a  view  of  lessening 
the  work  of  the  kidney.  As  a  quart  of  milk  contains  30  gms.  of  proteid, 
in  order  to  keep  the  patient  properly  nourished  an  excess  of  proteid  must 
be  given,  and  thus  the  kidney  is  overtaxed.  As  the  proteid  restriction  is 
the  important  factor,  is  there  any  objection  to  giving  it  in  the  form  of 
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egg,  meat,  and  vegetable  albumin?  This  is  not  merely  a  question  of  theo- 
retical interest,  but  of  practical  value,  as  the  patient  on  a  pure  milk  diet, 
if  properly  nourished,  must  take  at  least  three  liters,  giving  thus  an  exces- 
sive amount  of  proteid.  In  addition,  some  patients  object  to  milk,  and 
most  of  them  soon  tire  of  it  as  an  exclusive  diet.  Considerable  work  has 
already  been  carried  out  on  this  phase  of  the  subject,  and  the  results  are 
quite  uniform.  The  chief  difference  in  the  form  in  which  nitrogen  is 
eliminated  on  a  meat  or  a  milk  diet  is  that  in  the  former  more  nitrogen 
appears  in  the  form  of  nitrogenous  extractives,  as  creatin.  Whether 
white  meats  contain  less  of  these  extractives  than  dark  meats  has  not  been 
determined.  Although  considerable  work  has  been  done  upon  these  sub- 
jects, the  results  are  so  conflicting  that  it  is  impossible  to  draw  any 
definite  conclusions.  It  is,  however,  probable  that  the  amount  of  ex- 
tractives in  light  and  dark  meat  is  practically  the  same,  as  it  is  only  on 
this  basis  we  can  explain  the  conflicting  results.  Kaufman  and  ^lohr  have 
studied  the  effect  of  light  and  dark  meats  on  the  nitrogen  elimination, 
albuminuria  and  clinical  course  of  chronic  parenchymatous  and  chronic 
interstitial  nephritis.  They  conclude  that  it  is  a  matter  of  indifference 
whether  white  or  dark  meat  is  taken.  These  results  have  been  confirmed 
by  von  ISToorden,  Pabst,  and  others.  The  teaching  that  white  meat  is 
preferable  to  dark  meat  in  nephritis  is  so  thoroughly  disseminated  that  it 
cannot  be  uprooted  at  once.  However,  increasing  evidence  is  being  col- 
lected that  this  view  is  fallacious. 

Another  interesting  point  is  the  effect  of  meats  on  blood  pressure: 
Dale  and  Dixon  and  Barger  and  Walpole  have  found  that  decomposing 
meat  contains  a  pressor-raising  substance  belonging  to  the  amino  group. 
These  pressor  substances  may  also  be  formed  by  the  action  of  intestinal 
bacteria  on  tyrosin.  It  is  possible  changes  of  this  character  may  take 
place  in  the  intestines  of  man,  and  there  is  some  clinical  evidence  that  a 
person  partaking  freely  of  meat  has  a  higher  blood  pressure  than  when 
on  a  meat-free  diet. 

There  can  be  no  objection  to  albumin  in  the  form  of  efi^ps,  as  they  are 
free  from  the  extractives  which  are  found  in  meats.  To  avoid  alimentary 
albuminuria,  the  eggs  should  be  cooked.  As  hen  eggs  contain  about  6 
gms.  of  albumin  three  or  four  may  safely  be  taken  daily. 

Foods  directly  irritating  to  the  kidney  should  be  avoided.  This  is 
especially  important  in  the  acute  forms  of  nephritis.  Our  actual  knowl- 
edge of  this  subject  is  very  meager,  b\it,  following  custom,  certain  foods 
or  condiments  may  be  considered  harmful.  In  this  list  may  be  included 
the  meat  extractives  which  are  present  in  all  meat  soups;  and  their  use  in 
acute  nephritis  is  harmful  as,  in  addition  to  the  extractives,  they  contain 
large  amounts  of  sodium  chlorid,  have  little  nutritional  value,  and  in- 
crease materially  the  fluid  intake.  Smoked  meats  are  also  objectionable. 
Condiments,  as  pepper,  mustard,  horseradish,  and  the  various  other  meat 
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sauces,  are  considered  renal  irritants.  Certain  vegetables,  such  as  radishes, 
onions,  and  celery  should  be  avoided.  Von  Noorden  considers  asparagus 
harmless,  at  least  when  taken  in  moderate  amounts.  There  is  no  ob- 
jection to  vinegar  and  lemon  juice. 

Coffee,  Tea,  Tobacco. — There  is  no  good  reason  why  coffee  and  tea 
in  moderate  amounts  may  not  be  taken,  even  by  patients  with  acute 
nephritis.  The  former  view,  that  caffein  caused  diuresis  by  stimulating 
the  renal  epithelium,  has  been  disproved.  Patients  with  nephritis  are 
often  needlessly  restricted  in  their  diet,  especially  in  the  withdrawal  of 
tea,  coffee,  and  tobacco.  There  is  no  reason  to  believe  that  smoking  in 
moderation  will  have  any  effect  upon  the  kidney.  The  effect  of  smoking 
on  blood  pressure  varies.  In  some  individuals  there  is  a  fall;  in  others 
a  moderate  rise.  It  is  well  known  that  smoking  will  disturb  the  cardiac 
rhythm,  especially  when  indulged  in  too  freely.  Coffee,  tea,  and  tobacco 
are  objectionable  when  used  to  excess,  and  to  avoid  this  it  may  be  ad- 
visable to  entirely  forbid  their  use. 

Alcohol. — Alcohol  rather  rapidly  passes  into  the  tissues  from  the 
blood,  and  is  there  slowly  oxidized.  Traces  of  alcohol  may  appear  in  the 
blood  for  24  hours  after  its  ingestion.  Small  amounts  of  alcohol  may 
be  excreted  unchanged  through  the  kidney.  There  is  still  considerable 
difference  of  opinion  in  regard  to  the  effect  of  alcohol  on  the  kidney  in 
acute  nephritis;  and  the  role  it  plays  in  the  development  of  interstitial 
changes  in  the  kidney.  Until  our  knowledge  of  this  subject  is  more 
definite,  it  is  advisable  to  prohibit  its  use  in  all  forms  of  nephritis.  An 
exception  may  be  made  in  the  chronic  alcoholics  who  develop  nephritis, 
as  this  class  of  patients  do  not  tolerate  well  the  complete  withdrawal  of 
alcohol.  When  given  it  should  be  in  a  dilute  form  and  in  very  moderate 
amounts. 

SuMMAEY. — The  dietary  treatment  of  nephritis  consists,  first,  in  giv- 
ing the  patient  the  minimum  amount  of  proteid  that  can  be  allowed  with- 
out leading  to  destruction  of  body  proteid. 

Second :  To  avoid  foods  or  drinks  directly  irritating  to  the  kidney,  as 
certain  sharp  vegetables,  condiments,  and  alcohol. 

Third :  Furnish  the  patient  with  sufficient  food  to  meet  the  body  de- 
mands. For  short  periods  of  time  the  diet  may  be  greatly  restricted,  as 
in  uremia,  with  anuria,  500  c.  c.  (one  pint)  of  cream  daily.  Although 
apparently  it  is  a  matter  of  indifference  in  what  form  the  patient  receives 
his  proteid,  in  acute  nephritis  the  most  satisfactory  form  is  as  milk  or 
egg  albumin,  as  meats  contain  extractives  which  are  thought  to  irritate 
the  kidney.  In  all  forms  of  nephritis  there  is  no  objection  to  the  free 
use  of  fats  and  carbohydrates,  and  with  the  restriction  of  proteids  these 
should  be  given  freely.  Sugar,  jellies,  cooked  fruit,  with  plenty  of  sugar, 
have  a  high  food  value,  and  are  free  from  proteid,  so  may  be  given  in 
acute  nephritis.     Cream  is  much  better  than  milk  on  account  of  its  high 
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caloric  value,  enabling  a  patient  to  receive  sufficient  nourishment  without 
excessive  albumin.  There  are  many  objections  to  the  prolonged  use  of 
a  pure  milk  diet.  It  furnishes  too  much  fluid  and  too  large  an  amount 
of  albumin. 

In  chronic  nephritis  there  is  no  objection  to  the  use  of  a  moderate 
amount,  250  grams,  8  oz.,  of  meat  daily.  It  is  a  matter  of  indifference 
whether  this  be  light  or  dark  meat,  chicken  or  roast  beef.  The  proteid 
in  chronic  nephritis  should  not  exceed  85  grams  daily.  Alcohol  is  only 
permissible  in  those  addicted  to  its  use,  and  then  in  moderate  amounts, 
well  diluted.  Coffee  and  tobacco,  if  properly  restricted,  probably  do  little 
harm. 

Treatment  of  Hypertension. — The  nature  of  the  changes  responsible  for 
the  high  blood  pressure  in  nephritis  has  already  been  considered.  In 
the  pure  parenchymatous  type  of  nephritis  in  man  the  blood  pressure  is 
rarely  increased.  It  is  especially  in  the  vascular  types,  acute  glomerular 
and  chronic  interstitial  form,  that  hyportonsion  prevails.  The  increased 
blood  pressure  may  be  considered  an  effort  to  pass  more  blood  through 
the  kidney,  and  thus  increase  elimination  by  this  channel.  Loeb's  work 
on  this  subject  is  especially  interesting,  as  he  found  that  lowering  the 
blood  pressure  35  to  45  points  by  nitroglycerin  diminished  the  elimina- 
tion of  both  water  and  solids.  If  further  investigation  supports  this  view, 
then  lowering  blood  pressure  by  drugs  may  be  harmful  rather  than  bene- 
ficial. However,  when  the  pressure  becomes  extreme — 200  mm.  or  more 
— the  danger  to  the  heart  and  blood  vessels  is  so  imminent  that  we  may  be 
justified  in  attempting  to  reduce  it.  Even  with  lower  blood  pressure,  if 
the  heart  gives  evidence  of  being  overtaxed,  measures  to  reduce  the  pres- 
sure should  be  instituted.  In  undertaking  investigation  on  the  effect  of 
various  agents  in  reducing  hypertension,  it  must  be  borne  in  mind  that  the 
normal  variation  in  pressure  in  this  class  of  patients  may  be  very  great. 
When  the  pressure  is  taken  daily  for  several  weeks,  fluctuations  of  30  to 
40  mm.  are  not  uncommon.  One  patient  studied  by  tlie  autlior  had  for 
one  week  a  blood  pressure  of  200,  then  without  apparent  cause  it  fell  to 
110,  where  it  remained  for  a  period  of  two  weeks.  Following  this  and 
without  any  change  in  the  treatment  it  rose  to  220,  and  at  this  time  the 
patient  suffered  from  marked  uremic  symptoms.  Such  extreme  fluctua- 
tions are  extremely  rare.  The  chart  on  page  40  shows  the  fluctuation  in 
pressure  extending  over  a  year  in  a  l)0(lrid(len  hcmiph'gic,  witli  interstitial 
nephritis.  Some  of  the  high  readings  could  be  accounted  for  by  worries, 
as  the  patient  had  fnmil\  troubl(>s  which  at  tiujos  greatly  excited  her. 

Anotlier  point  to  be  borne  in  mind  wlien  stu«lying  blood  pressure  is 
that  several  readings,  at  an  interval  of  i)erhaps  a  minute,  shoidd  Iw  taken 
before  deciding  what  is  normal  pressure;  as  the  exciteuicnt  and  pain  tlue 
to  the  compression  may  produce  a  rather  decided  temporary  rise. 

Reducing  by  Increased  Elimination.— Considering  tiiat  hyperteu- 


46 


NEPHRITIS 


sion  in  nephritis  is  due  to  retention  of  waste  products,  the  most  rational 
method  of  reducing  it  is  to  increase  elimination  through  other  channels, 
especially  the  bowels  and  skin.     Free  catharsis  and  gentle  perspiration 
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are  safe  measures,  and  may  be  employed  even  when  the  rise  in  pressure 
is  only  moderate.  Even  profuse  sweating,  if  properly  controlled,  is  a 
safe  and  efficient  measure.  Those  foods  the  waste  products  of  which  are 
eliminated  through  the  kidney  should  be  restricted.  This  phase  of  the 
subject  has  already  been  considered  under  diet.  In  a  series  of  cases  the 
author  has  observed  the  effect  of  profuse  sweats  of  twenty  to  thirty  min- 
utes on  the  blood  pressure.  The  reduction  varied  from  ten  to  twenty 
points.  The  subjective  relief  obtained  by  the  sweats  is  apparently  largely 
independent  of  the  changes  in  pressure.  The  redistribution  of  blood  is 
probably  an  important  factor;  the  dilatation  of  the  cutaneous  vessels  re- 
lieving the  congestion  of  the  splanchnics.  This  change  is  analogous  to 
what  takes  place  in  the  Nauheim  baths,  in  which  the  calcium  and  sodium 
salts  and  the  carbonic  acid  gas,  by  their  irritating  action,  produce  distinct 
hyperemia  of  the  skin.  After  a  sweat,  a  period  of  three  or  four  hours 
may  elapse  before  the  pressure  returns  to  the  previous  level.  When  daily 
sweats  are  given  for  a  period  of  two  weeks  or  more,  a  patient  occasionally 
shows  a  permanent  fall  in  pressure,  it  remaining  below  the  original  level 
even  for  a  few  weeks  after  the  baths  have  been  discontinued.  One  pa- 
tient, where  the  pressure  was  taken  at  irregular  intervals  for  three  years, 
who  had  never  been  below  210,  after  five  sweats  remained  for  ten  days  be- 
low 185  mm.  In  this  case,  with  the  reduction  in  pressure,  the  patient 
suffered  from  repeated  attacks  of  transitory  hemiparesis  with  numb- 
ness. As  he  previously  had  been  entirely  free  from  attacks  of  this 
character,  and  they  entirely  disappeared  soon  after  the  sweats  were 
discontinued,  it  is  probable  that  they  were  due  to  the  sweating.  This 
can  best  be  explained  by  assuming  that  the  brain  could  only  be  suf- 
ficiently supplied  with  blood  through  the  narrowed  vessels  when  the 
pressure   was    very   high.      Lowering    of   the   pressure   led   to   cerebral 
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ischemia  with  transitory  hemiparesis.  Disturbances  of  this  character 
have  also  been  observed  after  the  use  of  vasodilators. 

Venesection. — Butterman  bled  ten  students,  withdrawing,  on  an 
average,  300  e.e.  (10  oz.).  Nine  had  a  fall  in  pressure  varying  from 
5  to  30  mm.  The  author  has  noted  the  effect  on  blood  pressure  in  five 
cases  after  withdrawing  500  c.  c.  of  blood.  No  effect  was  observed  in  one 
case,  the  other  four  showing  a  reduction  varying  from  5  to  15  mm.  The 
effect  upon  pressure  is  dependent  largely  upon  the  rapidity  with  which 
the  blood  is  withdrawn,  slow  bleeding  often  having  very  little  effect.  The 
results  of  venesection  are  not  sufficiently  striking  to  warrant  its  use  ex- 
cept in  those  patients  who  are  full  blooded.  It  would  appear  that  much 
the  same  results,  as  far  as  reduction  of  pressure  and  removal  of  waste 
are  concerned,  can  be  accomplished  by  the  sweating  and  without  so  se- 
verely taxing  the  patient. 

Vasodilators. — Catharsis,  sweating,  bleeding,  and  rest  may  be  con- 
sidered rational  measures  for  the  reduction  of  pressure  when  due  to  re- 
tention of  waste  products.  Reduction  of  pressure  by  the  use  of  vaso- 
dilators is  purely  palliative,  and,  as  has  been  mentioned,  may  do  harm  by 
lessening  elimination  through  the  kidney.  Their  use  had  best  be  re- 
stricted to  those  patients  with  threatened  cardiac  insufficiency,  the  result 
of  hypertension,  and  to  cases  of  extremely  high  blood  pressure,  where 
there  is  danger  of  hemorrhage  from  vascular  injury.  Sodium  nitrite 
and  nitroglycerin  are  the  two  vasodilators  most  frequently  employed. 
Erythrol  titranitrate  has  been  less  extensively  used,  and  vasotonin  has 
recently  been  introduced  by  Miiller. 

Nitroglycerin  is  best  administered  in  the  form  of  a  1  per  cent,  alco- 
holic solution.  This  preparation  is  much  more  reliable  than  the  tablet 
form.  There  is  considerable  difference  of  opinion  in  regard  to  the  dosage. 
Enormous  doses,  0.3  gm.  (5  grains),  Stewart,  von  Noorden;  0.5  gm.  (T^/o 
grains),  Hochbauss,  have  been  given  without  ill  effect.  On  the  other 
hand,  severe  collapse  has  occurred  after  comparatively  small  doses,  0.5 
mg.  (1-120  grain),  Loeb.  There  is  evidently  variation  in  the  tolerance 
of  different  individuals.  For  the  initial  dose,  0.5  mg.  (1-100  grain)  is 
sufficient,  if  there  is  no  effect  on  blood  pressure  within  ten  minutes,  a 
second  larger  dose  may  be  given.  It  can  be  frequently  denumstratod  that 
those  patients  who  fail  to  react  to  moderate  doses,  1  mg.  (1-60  grain), 
rarely  show  a  fall  in  pressure  after  larger  amounts.  When  given  on  the 
tongue,  the  fall  in  pressure  begins  within  two  minutes,  readies  its  nuixi- 
mum  in  five  to  ten  minutes,  then  the  pressure  gradually  rises,  until  within 
thirty-five  to  forty  minutes  it  has  almost  reached  the  original  level.  Nitro- 
glycerin, when  given  to  patients  with  extreme  hypertension,  d<ie8  not  al- 
ways lower  blood  pressure.  In  a  series  of  ten  cases  only  seven  reacted 
by  a  fall  in  pressure.  In  those  susceptible  to  it  the  amount  of  fall  in 
pressure  varies  greatly — 20  to  50  mm.  is  about  the  average. 
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Sodium  nitrite,  on  account  of  its  prolonged  action  and  absence  of 
headache,  is  the  most  satisfactory  vasodilator.  The  usual  dose  is  0.12 
gni.  (2  grains).  When  given  in  solution  the  effect  appears  within  five 
minutes,  reaches  its  maximum  in  from  eight  to  fifteen  minutes.  The 
return  to  normal  is  more  gradual  than  with  nitroglycerin.  Like  nitro- 
glycerin, not  every  patient  with  hypertension  is  affected  by  it.  The 
average  fall  in  pressure  is  about  the  same  as  with  nitroglycerin. 

Erythrol  tetranitrate  in  60-mg.  (1-grain)  doses  produces  a  more  marked 
reduction  of  the  blood  pressure  than  either  nitroglycerin  or  sodium  nitrate. 
After  1  grain,  a  patient  of  the  author's  reacted  by  a  fall  in  pressure  of 
110  mm.  The  first  effect  appears  within  four  minutes,  reaches  its  maxi- 
mum in  about  ten  minutes,  and  this  maximum  effect  is  more  prolonged 
than  either  of  the  foregoing.  As  with  other  vasodilators,  about  30  per 
cent,  of  patients  with  hypertension  fail  to  react.  The  chief  objections  to 
its  use  are  its  cost  and  the  frequency  with  which  it  excites  intense  head- 
aches. 

The  following  chart  shows  the  comparative  effect  of  the  various  dila- 
tors on  a  series  of  ten  patients: 


Fig.  2. — Comparative  Effect  on  Blood-Pkessttre  of  Nitroglycerin  (Solid  Line)  ,  Eryth- 
rol Tetranitrates  (Line  Composed  of  Dashes)  and  Sodium  Nitrate  (Dotted  Line). 


Under  the  name  of  vasotonin,  Mueller  has  prepared  a  combination 
of  yohimbin — nitrate  and  urethan.  This  depresses  blood  pressure  by 
dilating  the  peripheral  vessels.  Fellner  reports  that,  when  given  subcu- 
taneously,  in  man  it  reduces  blood  pressure  without  affecting  the  heart. 
The  dose — 10  mg.  (1-6  grain) — is  given  every  second  day.  The  prepara- 
tion is  expensive,  and  more  extensive  clinical  reports  are  necessary  be- 
fore definite  statements  can  be  made  in  regard  to  its  value. 

In  the  treatment  of  the  headaches  associated  with  high  blood  pres- 
sure the  vasodilators  are  of  little  value.  The  various  coal-tar  products 
often  give  considerable  relief,  and  in  moderate  amounts  may  be  resorted 
to  in  case  the  pain  is  severe. 

High  frequency  electricity  has  been  recommended  for  the  reduction 
of  blood  pressure.     Arnold  reports  his  results  in  270  cases  where  the 
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average  fall  in  pressure  was  12  mm.  With  the  wide  normal  variations 
in  pressure  the  question  arises  whether  this  change  was  really  due  to 
the  treatment.  More  investigation  of  this  method  of  treatment  is  ad- 
visable. 

Summary. — Hypertension  in  nephritis  is  probably  a  compensatory 
process  and  should  be  treated  by  attempting  to  remove  the  cause.  With 
our  present  knowledge,  it  appears  that  imperfect  elimination  through  the 
kidney  is  an  important  element  in  its  development.  If  this  is  true,  the 
rational  treatment  is  to  restrict  those  foods  the  end  products  of  which 
are  eliminated  through  the  kidney,  viz.,  proteids;  to  increase  elimination 
through  the  bowel  and  skin  by  free  catharsis  and  sweats.  Vasodilators 
relieve  the  condition  temporarily  without  removing  the  cause  and  are 
chiefly  indicated,  and  then  in  conjunction  with  the  above-named  meas- 
ures, when  the  pressure  becomes  exceedingly  high  or  on  the  appearance  of 
evidence  of  cardiac  incompensation.  In  many  cases  of  extreme  hyper- 
tension the  ordinary  vasodilator  drugs  fail  to  reduce  pressure.  In  all 
cases  the  reduction  in  pressure  is  transitory  in  character.  Sodium  nitrate, 
on  account  of  its  more  gradual  effect,  prolonged  action,  and  absence  of 
untoward  symptoms,  especially  headaches,  is  the  most  satisfactory  drug 
of  this  group. 

Use  of  Diuretics. — Diuretics  may  be  used  in  all  forms  of  nephritis, 
provided  we  avoid  those  preparations  which  act  as  intense  kidney  irri- 
tants. Turpentine,  cantharidin,  juniper  berries,  and  gin  should  be  avoided 
not  only  in  the  acute,  but  also  in  the  chronic,  forms  of  nephritis.  The 
rather  common  practice  of  the  lay  people  to  administer  gin  in  cases  of 
anuria  is  distinctly  dangerous. 

The  various  alkaline  diuretics,  as  the  citrate,  acetate,  and  tartrates 
of  sodium,  potassium,  and  ammonia  may  be  given.  The  nitrates  may  also 
be  used,  but  are  somewhat  more  irritating  to  the  kidney.  In  nephritis 
with  edema,  however,  alkaline  diuretics  usually  fail  to  produce  any  di:i 
uretic  action.  If  after  a  fair  trial  in  these  cases  diuresis  does  not  re- 
sult, the  diuretic  should  be  discontinued.  The  acetate  of  Smmonia, 
sodium,  or  potassium  is  probably  most  frequently  prescribed.  They 
may  be  given  in  gram  (15-grain)  doses  in  solution.  Liquor  ammonii 
acetatis,  10-25  c.  c.  (2-6  fl.  drs.),  or  liquor  ferri  et  ammonii  acetatis, 
15-30  c.  c.  (3-7  fl.  drs.)  are  favorite  preparations,  the  latter  especially, 
as  its  iron  content  assists  in  combating  the  anemia.  It  is  true  that 
the  ammonia  is  oxidized  in  the  tissues  and  excreted  as  urea,  thus  in- 
creasing the  work  of  the  kidney.  Ilowever,  the  amount  is  so  small 
that  it  can  be  overlooked. 

Caffcin  or  theobromin-sodiosalicylate  (diuretin),  and  theocin,  an  arti- 
ficial theophyllin,  ar^  more  powerful  diuretics  than  the  alkaline  group. 
In  addition  to  their  effect  on  the  kidne^j,  they  stimulate  the  heart,  and 
thus  assist  in  causing  diuresis.     Caffein  was  formerly  thought  to  excite 
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diuresis  by  direct  stimulation  of  the  renal  epithelia.  It  has  been  demon- 
strated by  Loewi  and  others  that  the  diuresis  is  due  to  dilatation  of  the 
renal  vessels  and  interference  with  reabsorption  in  the  renal  tubule. 
The  ordinary  dose  of  caffein  is  0.15  gm.  (2  grains).  Better  results  may 
often  be  obtained  by  intramuscular  injection  of  some  soluble  salt  of  caf- 
fein, as  the  salicylate  or  sodium  benzoate.  In  place  of  the  caffein,  diuretin 
or  theocin,  the  former  in  doses  of  0.5-1  gm.  (7-15  grains),  the  theocin  in 
doses  of  0.2-0.3  gm.  (3-5  grains).  The  diuretin  is  soluble  and  is  best  given 
in  solution.  The  theocin  is  quite  insoluble,  and  may  be  given  in  powder 
or  capsules.  A  very  serious  objection  to  all  caffein  preparations  is  their 
irritating  action  on  the  stomach  and  their  tendency  to  produce  insomnia. 
The  gastric  disturbance  may  be  avoided  by  giving  the  caffein  hypoder- 
matically  or  in  the  form  of  rectal  suppositories.  As  many  of  these  pa- 
tients already  have  difficulty  in  obtaining  sufficient  sleep  on  account  of 
dyspnea  or  other  causes,  the  additional  insomnia  caused  by  the  caffein 
is  a  serious  objection.  Moreover,  in  severe  forms  of  nephritis,  with  scant 
urine,  caffein,  like  all  other  diuretics,  usuall^'^  fails.  This  restricts  greatly 
its  field  of  usefulness,  and  it  is  only  rarely,  in  cases  where  anuria  is 
threatening,  that  caffein  can  be  relied  upon. 

Digitalis  is  another  very  valuable  diuretic,  and  this  action  may  be 
independent  of  its  effect  on  the  heart,  as  it  has  been  shown  by  Jonescu 
and  Loewi  that  the  cause  of  the  diuresis  is  a  dilatation  of  the  renal  vessels 
due  to  a  peripheral  action  and  not  to  its  cardiac  effect.  One  objection 
urged  against  digitalis  in  nephritis  is  that  it  raises  blood  pressure.  Cush- 
ney,  in  a  recent  Harvey  lecture,  calls  attention  to  this  fallacy,  as  in  man 
it  does  not  cause  a  constriction  of  the  peripheral  vessels  or  a  rise  in 
blood  pressure.  Indeed,  in  some  cases  it  is  distinctly  lowered.  This  is 
due,  according  to  Cushney,  to  the  more  perfect  vasoconstrictor  mechan- 
ism in  man.  With  the  increased  systolic  output  following  the  use  of  digi- 
talis, the  vasomotor  center  receiving  more  blood,  the  tendency  to  in- 
creased blood  pressure  is  overcome  by  a  compensatory  dilatation  of  the 
splanchnic  vessels.  Even  after  intravenous  use  of  strophanthus  the  rise 
in  blood  pressure  is  negligible  unless  the  individual  blood  pressure  before 
the  administration  is  normal  (Yagt).  Eychmuller  has  shown  that  this  is 
also  true  after  the  intravenous  administration  of  digalen.  There  is  no 
reason  why  a  patient  with  evidence  of  cardiac  incompensation  due  to  high 
blood  pressure  should  not  be  given  digitalis,  and  clinical  experience  has 
shown  that  the  results  are  often  very  satisfactory.  When  given  for  its 
diuretic  effect,  it  is  a  matter  of  indifference  in  what  form  the  digitalis  is 
given.  The  superior  claims  made  for  the  infusion  is  chiefly  due  to  the 
relatively  larger  dosage  of  this  preparation.  Recently  preparations  made 
from  the  posterior  lobe  of  the  hypophysis  have  been  recommended  as 
diuretics.  Schiiffer  has  shown  that  the  pressor  substance  obtained  from 
this  portion  of  the  hypophysis,  when  administered  intravenously  or  sub- 
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cutaneously  to  animals,  excites  marked  diuresis.  When  given  by  mouth 
it  is  inactive.  At  the  present  time  there  are  two  preparations  of  hypo- 
physis extract  in  the  market — Pituitrin  and  an  extract  prepared  by  Bur- 
roughs and  Welcome.  The  former  can  be  given  in  the  dose  of  1  c.  c. 
(15  min.),  the  latter  is  put  on  the  market  in  ampules,  each  containing  a 
single  dose.  These  preparations  cause  a  marked  rise  in  blood  pressure, 
and  should  not  be  used  in  patients  with  hypertension. 

There  is  no  evidence  that  the  diuretics  mentioned  are  harmful.  The 
great  difficulty  is  that  in  cases  of  renal  edema  they  often  fail  to  excite 
diuresis.  Wlien  a  diuretic  fails  to  act  after  the  lapse  of  a  few  days  it  is 
advisable  to  discontinue  its  use. 

In  the  study  of  experimental  nephritis  some  very  interesting  informa- 
tion has  been  acquired  in  regard  to  the  effect  of  diuretics  in  acute  ne- 
phritis. By  employing  different  agents  it  is  possible  to  produce  in  ani- 
mals changes  which  are  confined,  early  at  least,  chiefly  either  to  the 
epithelium  of  the  tubules,  or  the  vascular  apparatus,  especially  the 
glomerulus.  Animals  with  the  tubular  type  of  nephritis  respond  to  the 
action  of  diuretics.  Later  only,  as  the  process  extends  and  involves  the 
vascular  apparatus,  do  diuretics  fail  to  act.  Hedinger  has  shown  that, 
in  the  early  stages  of  this  type  of  nephritis,  caffein  and  digitalis  give  rise 
to  unusually  profuse  diuresis.  With  the  vascular  type  of  experimental 
nephritis,  from  the  beginning,  diuretics  are  without  effect,  and  no  dila- 
tation of  the  renal  vessels  can  be  demonstrated  after  their  administra- 
tion. This  failure  of  response  to  diuretics  is  coincident  with  the  appear- 
ance of  the  edema.  In  other  words,  where  the  kidney  in  nephritis  reaches 
the  point  where  it  is  unable  to  eliminate  water,  it  also  fails  to  respond 
to  the  action  of  diuretics.  This  is  in  direct  accord  with  clinical  ex- 
perience, that  diuretics  often  fail  to  relieve  renal  edema.  More  important 
in  the  treatment  of  edema  are  the  restriction  of  sodium  chlorid  and  fluids 
and  increased  elimination  through  the  bowel  and  skin. 

Summary. — The  various  alkaline  diuretics,  caffein,  and  digitalis  may 
be  safely  administered  in  all  forms  of  ne])hritis.  Those  diuretics  directly 
irritating  to  the  kidney,  as  tur})entine,  caiitharidiii^  and  gin,  should  be 
avoided.  Animal  experimentation  and  clinical  exjierience  have  shown 
that  when  the  kidney  has  lost  its  ability  to  eliminate  water  it  has  also 
lost  its  power  to  respond  to  diuretics. 

Treatment  of  Uremia. — The  rational  treatment  of  uremia  would  be  to 
increase  the  functioning  power  of  the  kidney.  As  it  is  only  i>ossible 
to  accomplish  this  in  a  limited  degree  bv  the  use  of  diuretics,  our  efforts 
should  be  directed  toward  restricting  to  a  minimum  the  amount  of  waste 
to  be  eliminated  through  the  kidney.  This  is  aceomplishfHl  by  placing 
the  patient  upon  a  low  proteid  diet,  and  in  case  there  is  evidence  of  poor 
elimination  of  water  to  restrict  fluids.  The  second  important  measure 
is  to  increase  elimination  through  other  channels,  viz.,  bowel  and  skin. 
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In  acute  uremia  the  restriction  of  proteids  may  be  carried  to  an  extreme 
degree.  With  chronic  uremia  such  restriction  is  useless.  A  certain 
amount  of  nitrogen — 6  to  8  gms.,  equal  to  35-50  gms.  proteid — will  be 
present  in  the  urine,  even  in  starvation.  In  a  proteid-free  diet  this 
nitrogen  arises  from  the  destruction  of  body  albumin.  Lusk  calls  atten- 
tion to  the  sparing  influence  of  carbohydrates  on  protein  metabolism. 
On  an  abundant  carbohydrate  diet,  containing  only  1  gram  of  nitrogen 
daily,  Landgren  was  able  to  obtain  a  urinary  nitrogen  of  only  4  grams, 
while  on  a  starvation  diet  more  than  double  this  amount  of  nitrogen 
appeared  in  the  urine.  Fats  protect  metabolism  to  a  less  degree,  al- 
though on  a  diet  containing  half  its  calories  in  carbohydrates  and  half 
in  fats  the  protecting  power  to  the  protein  is  the  same  as  on  a  pure 
carbohydrate  diet.  (Landgren.)  This  shows  the  importance  of  giving  a 
patient  on  a  low  proteid  diet  abundance  of  carbohydrates  and  fats,  and 
especially  the  former.  Fifty  grams  of  proteid  daily  is  probably  the  mini- 
mum amount  upon  which  a  patient  can  be  kept  for  a  long  period.  Restric- 
tion beyond  this  point,  except  for  short  intervals,  is  not  advisable.  In  the 
acute  uremias,  with  gastric  disturbance,  the  proteids  should  be  given  in 
an  easily  digested  form,  as  milk.  Provided  we  keep  within  the  prescribed 
amount,  there  is  no  objection  to  the  use  of  eggs.  However,  when  we 
give  proteid  in  such  a  concentrated  form  as  meat  or  eggs,  we  are  very 
apt  to  exceed  the  limit.  For  this  reason,  in  acute  uremias,  our  chief 
source  of  proteid  supply  should  be  milk,  or,  what  is  better,  on  accoimt  of 
its  higher  food  value,  cream.  The  patient  with  acute  uremia  may  be 
safely  kept  for  a  week  on  a  pint  of  cream  daily.  This  can  be  given  by 
diluting  it  with  milk,  seltzer,  or  vichy,  so  that  the  patient  takes  in  this 
way  about  one  quart  of  fluids  daily.  If  the  patient  has  marked  edema,  it 
is  advisable  to  limit  the  daily  fluid  intake  to  this  amount.  Where  there 
is  anuria  with  very  little  edema  an  effort  may  be  made  to  excite  diuresis 
by  free  water  drinking,  subcutaneous  transfusion  with  normal  salt,  or 
with  normal  salt  solution  by  rectum.  If  the  kidney  reacts  to  the  in- 
creased fluid  intake,  it  should  be  continued.  Where  diuresis  does  not 
follow  such  measures^  and  this  is  the  rule,  they  should  not  be  continued, 
as  they  will  only  increase  the  edema.  In  addition  to  the  cream,  there  can 
be  no  objection  to  the  use  of  carbohydrates.  Sugar  may  be  given  freely, 
provided  the  patient  will  take  it,  in  the  form  of  sweet  lemonade,  jellies, 
honey,  etc.  Cereals  and  bread  are  harmless,  and  these  may  be  used  as 
a  vehicle  for  the  cream.  In  fact,  any  of  the  carbohydrates  are  allowable. 
As  a  rule,  however,  in  acute  uremia  the  patient's  appetite  is  much  im- 
paired, or  he  is  comatose,  so  that  it  becomes  very  difficult  to  give  food. 
For  this  reason  it  is  usually  necessary  to  restrict  his  diet  to  liquids,  and 
for  this  purpose  the  cream  is  the  most  suitable.  If  improvement  occurs, 
carbohydrates,  as  cereals,  bread,  sugar,  jellies,  etc.,  may  be  given  in  order 
to  increase  the  caloric  value  of  the  diet. 
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Patients  with  threatened  uremia  should  be  placed  upon  a  low  proteid 
diet.  One  pint  of  20  per  cent,  cream  (equal  to  1,000  calories)  contains 
about  18  grams  of  proteid.  One  quart  of  milk  (equal  to  650  calories) 
contains  about  30  grams  of  proteid.  This  shows  the  advantage  of  the 
cream  over  the  milk.  In  addition,  the  patient  may  receive  various  car- 
bohydrates, bread,  cereals,  cooked  fruits,  jellies,  etc.  When  necessary, 
these  foods  may  be  used  as  a  vehicle  for  the  cream.  The  quantity  of 
cream  may  be  increased  if  necessary  to  11/2?  or  even  2,  pints  (1,000  c.  c.) 
without  increasing  the  amount  of  proteid  beyond  the  permissible  quantity. 
The  fluid  intake  in  threatened  uremia  depends  upon  the  permeability  of 
the  kidney  to  water.  If  this  is  good,  abundant  water  may  be  advantage- 
ously given.  If  edema  is  present,  indicating  inability  of  the  kidney  to 
secrete  water,  then  the  amount  of  fluid  should  be  restricted.  When 
fluids  are  indicated,  there  is  nothing  better  than  good  plain  water. 

Free  elimination  through  the  bowels  is  desirable.  For  this  purpose 
the  saline  cathartics  are  most  commonly  employed.  Where  tlie  patient 
objects  to  these,  compound  jalap  powder,  elaterin,  phenolphthalein,  or 
any  other  laxative  that  will  produce  a  watery  movement. 

Elimination  through  the  skin  by  means  of  vigorous  sweats  once  or  eveji 
twice  a  day  is  of  great  value  and  should  be  attempted  in  all  cases  of 
acute  uremia.  Rarely  is  a  patient's  heart  so  weak  that  he  cannot  safely 
take  a  good  sweat,  if  properly  administered  and  supervised.  The  method 
of  giving  the  sweats  has  already  been  considered.  Pilocarpin  may  be 
used  to  produce  diaphoresis,  but  is  not  as  desirable  as  heat.  Venesection 
may  be  of  decided  value,  especially  in  well-nourished,  full-blooded  per- 
sons. It  is  questionable  whether  it  has  many  advantages  over  sweating, 
still  in  urgent  cases-  500  to  750  c.  c.  (17-25  oz.)  of  blood  may  be  with- 
drawn from  one  of  the  superficial  veins  by  cutting  down  on  the  vein,  or 
by  introducing  into  it  an  aspirating  needle,  and  allowing  the  blood  to 
escape.  If  this  last  method  is  employed  and  the  needle  tends  to  become 
obstructed,  the  clot  may  be  removed  by  using  a  little  suction.  If  the  pa- 
tient is  not  edematous,  following  the  venesection,  he  may  bo  transfused 
with  Vo  liter  of  normal  salt  solution.  Es])ecially  in  comatose  patients, 
venesection  and  transfusion  may  give  decided  relief. 

The  various  diuretics,  especially  the  caffein  preparations  and  digitalis, 
may  be  tried.  On  account  of  the  nausea  and  the  tendency  of  caffein  to 
irritate  the  stomach,  it  is  best  given  hypodonnatically,  using  some  soluble 
salts  like  caffein  sodium,  salicylate,  or  benzoate,  0.15-0.2  gm.  (2-3  grains) 
every  four  hours.  Any  reliable  ])rei>aration  of  digitalis  may  l>e  used.  It 
is  especially  desirable  where  the  uremia  is  associated  with  weak  heart 
action,  but  even  in  cases  with  very  high  blood  pressure  it  may  be  safely 
tried.  The  very  high  blood  pr(>ssure  may  be  sonu'what  lowered  by  the 
various  vasodilators,  of  which  sodium  nitrate  is  the  most  satisfactory. 

When  the  patient  is  edematous,  drainage  by  incisions  or  puncture  of 
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the  legs  is  indicated.  The  draining  of  such  accumulations  is  always  ad- 
visable, as  it  avoids  the  necessity  of  reabsorption  into  the  blood  of  ma- 
terial which  is  supposedly  toxic.  The  relief  obtained  by  draining  from 
the  extremities  often  enables  the  patient  to  rest  more  comfortably  and 
perhaps  obtain  some  needed  sleep.  If  the  body  cavities  contain  any  con- 
siderable amount  of  fluid,  it  should  be  aspirated. 

It  is  exceedingly  difficult  to  relieve  the  headache  of  which  many 
uremics  complain.  Increased  elimination  is  most  essential.  Nitroglycerin 
or  sodium  nitrate  rarely  give  relief,  and  not  infrequently  increase  the 
pain.  Many  of  these  patients  with  severe  headaches  find  of  their  own 
accord  that  certain  headache  powders  give  them  considerable  relief. 
Where  the  pain  is  intense  the  coal-tar  products  may  be  safely  admin- 
istered. They  tend  to  lower  blood  pressure,  although  it  can  be  demon- 
strated that  patients  wdth  hypertension  who  obtain  relief  from  their  head- 
aches by  taking  coal-tar  products  frequently  do  not  have,  a  reduction  in 
pressure  when  the  pain  disappears. 

The  uremic  vomiting  is  rarely  benefited  by  the  use  of  bismuth  or  other 
gastric  sedatives.  If  the  patient's  condition  warrants  it,  lavage  of  the 
stomach  frequently  gives  temporary  relief.  It  is  dangerous,  however,  to 
attempt  to  pass  the  stomach  tube  if  the  blood  pressure  is  very  high  or  the 
patient's  heart  action  poor.  Drinking  large  amounts  of  water  may  wash 
out  the  stomach  and  give  temporary  relief.  In  many  of  these  cases  the 
vomiting  is  central  in  origin,  and  any  local  measures  are  of  little  value. 
Where  the  vomiting  is  intense  and  persistent  the  question  may  arise  as 
to  the  advisability  of  using  morphin.  The  chief  objection  to  its  use  is 
that  it  constipates  and  lessens  the  secretions  from  the  skin,  and  also  prob- 
ably the  secretion  of  urine.  In  spite  of  these  objections  there  are  occa- 
sions when  relief  from  the  vomiting  becomes  imperative  on  account  of 
exhaustion  and  a  hypodermic  of  morphin,  8-16  mg.  (%-^/4  grain),  may  be 
given. 

To  control  the  extreme  restlessness,  0.7  gm.  (10  grains)  of  chloral 
may  be  given  by  mouth,  or  in  case  the  patient  vomits  2-3  grams  (30  to 
45  grains)  per  rectum.  Morphin  is  not  desirable,  but  may  be  given  if 
other  measures  fail  to  control  the  restlessness  or  vomiting.  As  the  vomit- 
ing is  probably  usually  of  cerebral  origin,  local  measures  to  the  stomach 
rarely  are  of  much  value. 

Uremic  Dyspnea  and  Pulmonary  Dyspnea. — The  dyspnea  associated 
with  renal  diseases  is  usually  of  cardiac  origin.  Rarely  is  there  a  real 
bronchial  asthma.  So-called  uremic  dyspnea  is  almost  invariably  asso- 
ciated with  hypertension  and  not  infrequently  passes  into  pulmonary 
edema,  as  both  are  due  to  the  same  causative  factors.  As  a  result  of  the 
high  blood  pressure,  the  left  ventricle  is  unable  to  completely  empty  dur- 
ing systole.  When  this  residual  blood  has  accumulated  until  there  is  in- 
sufficient room  in  the  left  ventricle  for  the  volume  received  with  each 
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systole  from  the  right  heart,  there  follows  hyperemia  of  the  pulmonary 
vein  and  artery,  the  lung  becomes  more  voluininous,  and  its  elasticity  is 
impaired.  Proper  aeration  of  the  blood  is  interfered  with,  partly  from 
lessened  flow  of  blood  through  the  lung,  and  partly  from  the  hyperemia 
with  lessening  of  the  air  space.  If  this  pulmonary  stasis  is  not  relieved, 
the  pressure  in  the  pulmonary  artery  increases  and,  with  this,  pul- 
monary, edema  develops.  Adrenalin,  when  injected  intravenously 
into  a  rabbit,  not  infrequently  gives  rise  to  acute  pulmonary 
edema.  If  a  cannula  connected  with  a  mercury  manometer  is 
placed  in  both  carotid  and  pulmonary  artery  and  the  heart  ex- 
posed, it  will  be  noted,  after  the  adrenalin  is  given,  that  there  is  a  sud- 
den marked  rise  in  blood  pressure.  Now,  if  the  left  ventricle  is  unable 
to  empty  completely  against  this  increased  resistance,  it  dilates,  and  at 
this  time  the  pulmonary  pressure  begins  to  rise;  the  right  ventricle  dilates 
as  evidence  of  increased  work  on  the  right  heart  due  to  backing  up  of  the 
blood  from  the  overfilled  left  ventricle,  and  at  this  point  pulmonary  edema 
develops.  High  blood  pressure,  however,  is  not  the  only  cause  of  acute 
pulmonary  edema.  This  same  disproportion  between  the  working  power 
of  the  two  sides  of  the  heart  may  arise  where  there  is  a  weak  left 
ventricle,  without  high  blood  pressure;  dilatation  and  stasis  then  occur. 
It  has  been  the  author's  experience,  however,  that  acute  pulmonary 
edema  in  nephritis  is  confined  to  those  patients  with  hypertension.  The 
origin  of  uremic  dyspnea  and  pulmonary  edema  has  been  given  in  some 
detail,  as  it  gives  us  a  clue  to  the  method  of  treatment. 

When  associated  with  high  blood  pressure  an  effort  should  be  made 
to  relieve  the  left  heart.  This  may  be  accomplislied  by  a  vasodilator  or 
bleeding.  Second,  to  stimulate  the  heart,  and  this  can  Ix^st  be  done  by 
intravenous  injections  of  digalen  or  strophanthin.  When  experimental 
acute  pulmonary  edema  has  been  produced  in  an  animal  by  using  adrena- 
lin, the  best  results  are  obtained  by  bleeding  from  an  artery,  and  at  the 
same  time  injecting  digitalis  intravenously.  By  this  combination  the  bal- 
ance of  the  circulation  is  restored.  When  the  pulmonary  edema  is  due 
primarily  to  weakness  of  the  left  ventricle,  without  high  pressure,  vene- 
section, with  cardiac  stimulation,  fulfils  the  indication.  Where  the  edema 
is  associated  with  high  blood  pressure  bleeding  gives  better  results  than 
the  vasodilators.  In  all  cases  of  acute  pulmonary  edema  in  nnin  morpliin 
is  indicated.  Relief  is  obtained  by  its  use  more  freciuently  than  by  other 
means.  Its  method  of  action  is  not  clear.  Perliaps  i)art  of  the  benefit  is 
duo  to  allaying  the  patient's  fear.  Atropin  has  been  recommended  and, 
apparently  in  some  cases,  gives  relief.  Lead  acetate,  at  one  time  highly 
recommended,  is  now  rarely  used.  Adrenalin  has  been  reconuuended  in 
the  treatment  of  acute  pulmonary  edema.  Tn  all  cases,  if  given  in  a  man- 
ner that  is  followed  by  its  physiological  effect,  viz.,  intravenously  or  sub- 
cutaneously,  adrenalin  is  contraindicated.     Where  the  pulmonary  edema 
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is  due  to  hypertension  reduction  of  pressure  is  indicated.  When  due  to 
primary  weak  heart  cardiac  stimulation  fulfils  the  indication.  Plenty  of 
fresh  air  apparently  is  as  beneficial  as  oxygen  inhalation.  To  prevent  at- 
tacks of  acute  pulmonary  edema,  the  patient  should  avoid  overexertion. 
Not  infrequently  such  attacks  are  due  to  overtaxation,  either  physical  or 
mental.  Sweats  and  good  eliriiination  through  the  bowel  are  also  of  value 
in  warding  off  attacks. 

Summary. — So-called  uremic  dyspnea  and  acute  pulmonary  edema  are 
different  stages  of  the  same  process.  To  avoid  overtaxation,  physical  and 
mental,  and  to  maintain  good  elimination  are  the  best  prophylactic  meas- 
ures. During  an  attack  of  acute  pulmonary  edema  with  high  arterial  ten- 
sion the  indications  are  met  by  bleeding  and  at  the  same  time  injecting 
slowly  intravenously  some  digitalis  preparation,  as  digipuratum.  If  it 
is  thought  inadvisable  to  bleed,  use  vasodilators,  as  nitroglycerin  or  so- 
dium nitrate,  and  intravenous  injections  of  digitalis.  When  the  arterial 
tension  is  low,  and  there  is  evidence  of  venous  stasis,  perform  venesection 
and  intravenous  injection  of  a  suitable  digitalis  preparation.  Morphin  in 
moderate  doses,  10  to  15  rag.  (1-6  to  1/4  grain)  hypodermatically  is  safe, 
and  often  gives  decided  relief.  Atropin  and  lead  acetate  are  rarely  bene- 
ficial. It  is  well  to  remember  that  attacks  of  acute  pulmonary  edema  dis- 
appear, as  a  rule,  within  one  or  two  hours  even  when  untreated. 

Attacks  of  acute  pulmonary  edema  very  frequently  develop  just  after 
retiring.  To  ward  off  these  attacks  the  patient  should  be  advised  to  un- 
dress slowly,  to  have  the  room  and  bed  comfortably  warm,  and  to  take, 
before  undressing,  2  grains  of  sodium  nitrate.  If,  in  spite  of  these  meas- 
ures, the  attacks  persist,  the  patient  should  remain  in  bed  for  a  week  or 
more  in  order  to  rest  the  heart.  To  avoid  attacks  of  acute  pulmonary 
edema  rest  is  most  essential. 


SPECIAL  TREATMENT 

Acute  N^ephkitis 

In  acute  nephritis  there  are  active  inflammatory  or  degenerative 
changes  in  the  vascular,  interstitial,  or  epithelial  structures  in  the  kidney. 
While  the  most  active  change  may  be  confined  to  one  of  these  structures, 
all  are  usually  more  or  less  extensively  involved,  especially  after  the 
process  has  continued  for  some  time.  The  treatment  consists  in  prophy- 
lactic measures  to  prevent  or  modify  the  intensity  of  the  inflammatory  or 
degenerative  changes,  and  the  active  treatment  of  the  fully  developed 
nephritis. 

Prophylaxis. — The  chief  etiological  factors  in  acute  nephritis  have 
already  been  mentioned  and  briefly  are  acute  or  chronic  infections,  chem- 
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ical  agents,  cold,  and  products  of  disturbed  metabolism.  Scarlet  fever 
and  diphtheria  are  the  two  acute  infections  most  frequently  complicated 
by  nephritis.  Chronic  infections  much  less  frequently  cause  trouble, 
although  tuberculosis  or  syphilis  is  frequently  responsible  for  a  mild 
grade  of  acute  nephritis.  Acute  nephritis  not  infrequently  follows  very 
mild  acute  infections,  especially  tonsillitis.  Complete  removal  of  the  ton- 
sils is  advisable  in  children  subject  to  repeated  tonsillar  infection,  not 
merely  to  avoid  nephritis,  but  to  ward  off  attacks  of  acute  articular  rheu- 
matism. Gargles  and  sprays  are  probably  of  little  value  as  preventive 
measures,  as  usually  the  infection  begins  deep  down  in  the  crypts,  far 
beyond  the  reach  of  local  agents.  Any  tonsil,  when  associated  with 
cervical -glandular  enlargement,  should  be  removed. 

It  is  questionable  how  much  may  be  done  in  scarlet  fever  to  prevent 
nephritis.  The  determining  factors  are  probably  the  intensity  of  the 
infection  and  the  individual  susceptibility.  At  the  present  we  do  not 
possess  any  efficient  measures  for  combating  either  the  intensity  or  dura- 
tion of  the  toxemia.  Good  elimination  through  the  bowel,  kidneys,  and 
skin  may  assist  in  lessening  the  toxemia.  This  may  be  accomplished  by 
cathartics,  free  fluid  intake,  and  warmth.  On  account  of  the  importance 
of  cold  in  nephritis,  the  question  arises  as  to  the  advisability  of  cold 
baths  in  the  acute  fevers,  especially  scarlatina.  There  is  no  positive  evi- 
dence that  patients  so  treated  are  more  subject  to  nephritis.  It  is  ad- 
visable, however,  to  avoid  the  very  cold  bath.  Rest  in  bed  during  the 
acute  infection,  by  maintaining  uniform  temperature  of  the  skin  and  re- 
ducing body  waste,  lessens  the  amount  of  kidney  work.  The  early  rec- 
ognition of  diphtheria  and  prompt  administration  of  antitoxin  lessen  the 
probability  of  nephritis. 

In  diseases  that  predispose  to  nephritis  kidney  irritants  should  be 
avoided.  This  includes  salol,  salicylates,  potassium  chlorate,  mercury, 
especially  bichlorid,  turpentine,  copaiba,  cubebs,  and  eantharides.  The 
condiments  and  sharp  vegetables,  like  onions  and  radishes,  have  the 
reputation  of  being  kidney  irritants  and,  until  their  action  has  hoon 
definitely  determined,  should  be  avoided.  Strong  alcoholic  drinks  should 
not  be  used,  as  they  undoubtedly  irritate  the  kidney.  Moderate  amounts 
of  alcohol  probably  do  not  exert  any  injurious  effects,  but  in  those  acute 
infections,  which  are  prone  to  excite  acute  nephritis,  it  is  safer  to  avoid 
alcohol  entirely. 

Active  Treatment. — There  is  no  specific  therapy  in  nephritis.  One's 
efforts  should  be  directed,  first,  to  limit  extension  of  the  process.  Second, 
to  put  the  minimum  amount  of  work  on  tiie  kidney  by  restriction  of  diet, 
and  increased  functioning  of  the  other  organs  capable  of  aasunting,  in 
part,  the  work  of  the  kidneys;  third,  the  treatment  of  symptoms  that 
arise,  as  edema,  uremia,  etc.  Known  kidney  irritants  in  the  form  of  foods 
should  be  avoided.    Rest  in  bed  is  imperative,  as  it  reduces  to  a  minimum 
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the  body  waste  and  offers  the  best  protection  against  chilling  of  the  skin. 
The  body  shonld  be  kept  as  warm  as  is  consistent  with  the  j^atient's  com- 
fort. Placed  between  warm  woolen  blankets,  the  patient  shonld  be  al- 
lowed an  abundance  of  fresh  air.  The  mistake  is  frequently,  made  of  in- 
ducing heat  by  raising  the  room  temperature  to  an  uncomfortable  degree. 
This  is  not  only  unnecessary  but  harmful..  The  skin  should  be  thoroughly 
cleansed  daily  with  soap  and  tepid  water.  Cold  baths,  except  when  neces- 
sary to  reduce  temperature,  should  be  avoided.  Extreme  cold  should  be 
avoided,  as  a  tepid  bath  with  good  friction  will  usually  reduce  the  tem- 
perature. Cocoa  butter  and  other  oily  preparations  should  not  be  ap- 
plied to  the  skin,  as  they  interfere  with  perspiration. 

Catharsis. — The  bowels  should  be  kept  free,  the  degree  of  catharsis 
depending  upon  the  intensity  of  the  intoxication  and  amount  of  edema. 
It  is  not  advisable  to  resort  to  prolonged,  extreme  .catharsis  on  account  of 
the  resulting  emaciation.  Laxatives  producing  a  watery  movement  are 
most  desirable.  Magnesium  or  sodium  sulphate  in  one-half -ounce  (15- 
gm.)  doses,  in  half  a  glass  of  hot  water  before  breakfast,  is  most  fre- 
quently employed  and,  when  well  borne  by  the  patient,  is  entirely  satis- 
factory. Sodium  phosphate  in  half-ounce  (15-gm.)  doses  in  hot  water  is 
somewhat  more  palatable.  Seidlitz  powder  may  be  preferred  by  some. 
The  natural  or  prepared  saline  waters,  provided  they  do  not  contain  large 
amounts  of  sodium  chlorid,  make  a  rather  agreeable  form  for  administer- 
ing the  saline.  Effervescing  preparations  are  often  more  palatable — 
liquor  magnesii  citratis,  12  fl.  oz.  (360  c.  c),  lithii  citras  effervescens,  1-2 
oz.  (4-8  gms.),  magnesii  sulphas  effervescens,  1-4  oz.  (4-32  gms.).  When 
the  stomach  is  disturbed  calcined  magnesia  (magnesia  oxidum),  5-60 
grains  (0.3-4  g"ms.),  is  often  well  borne.  Calomel  is  commonly  used,  but 
except  for  its  slight  diuretic  action  it  does  not  possess  any  special  ad- 
vantages. Senna,  cascara,  rhubarb,  aloin,  elaterin,  or  any  of  the  other 
vegetable  cathartics  may  be  tried.  Elaterin,  gr.  1-16  to  1-10  (4  to  6  mg.), 
gives  a  very  watery  movement,  and  is  especially  valuable  in  extensive 
edema,  or  threatened  uremia.  Another .  favorite  laxative,  although  dis- 
agreeable to  take,  is  compound  jalap  powder  in  dose  of  15-60  grains 
(1-4  gms.).  When. the  patient  is  delirious  or  comatose,  one  or  two 
drops  of  croton  oil  on  sugar  may  be  given.  Enemas  rarely  give  a 
sufficient  movement,  but  may  be  advantageous  when  combined  with 
laxatives. 

Diuretics. — Diuretics  may  be  tried  to  increase  the  flow  of  urine,  but 
are  rarely  of  value  in  acute  nephritis.  It  has  been  shown  experimentally 
that  when  a  kidney  fails  to  respond  to  simple  diuretics  like  Avater  it 
rarely  responds  to  the  more  powerful  ones.  The  acetates,  citrates,  or 
nitrates  may  be  tried  in  doses  of  15  grains  (1  gm.)  dissolved  in  water. 
There  is  no  objection  to  trying  caffein,  2  grains  (0.12  gm.),  theobro- 
min  sodium  salicylate  (diuretin)   10-15  grains   (0.7-1  gm.),  theophyllin 
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3-5  grains  (0.2-0.35  gm.),  dimethyl  xanthin  (theocin)  3-5  grains  (0.2-0.35 
gm.). 

It  was  formerly  urged  that  caffein  preparations  irritated  the  kidney 
and  were  contraindicated  in  acute  nephritis.  This  has  recently  been  dis- 
proved. All  caffein  preparations  are  gastric  irritants  and  tend  to  produce 
insomnia.  For  this  reason  their  continued  use  is  not  advisable.  A  safe 
rule  to  follow  in  acute  nephritis  where  diuretics  are  indicated  is^  to  deter- 
mine the  daily  urinary,  output  first,  then  try  the  various  diuretics  and 
determine  if  the  output  of  water  is  increased.  By  following  this  method 
it  can  be  decided  whether  in  the  individual  case  a  diuretic  effect  is  ob- 
tained, and  thus  avoid  the  useless  administration  of  drugs.  AVhen  the 
heart  action  is  impaired  digitalis  often  acts  better  than  any  other  diuretic. 
Under  its  use  the  urinary  output  is  increased  and  the  edema  subsides.  It 
is  largely  a  matter  of  indifference  what  form  of  digitalis  is  used,  as  the 
results  are  dependent  upon  the  activity  of  the  preparation.  When  we  are 
sure  of  a  fresh  leaf  the  infusion  is  a  very  satisfactory  preparation.  In 
this  country,  however,  where  the  average  pharmacist  pays  little  or  no 
attention  to  the  freshness  of  the  leaves,  it  is  better  to  use  a  tincture  pre- 
pared by  some  reliable  manufacturer.  It  is  now  possible  to  purchase 
abroad  a  carefully  prepared  titrated  tincture.  Digipuratura  is  another 
reliable  preparation.  It  is  put  on  the  market  in  tablet'  form,  each  tablet 
equivalent  to  II/2  grains  of  the  dried  leaf.  High  blood  pressure,  pro- 
vided there  is  no  evidence  of  cardiac  incompetency,  is  not  a  contraindica- 
tion to  the  use  of  digitalis. 

Diet. — The  chief  indication  in  acute  nephritis  is  to  avoid  foods  that 
irritate  the  kidney,  that  throw  increaised  work  upon  the  kidney,  or  are 
poorly  eliminated  through  the  kidney.  When  dieting  is  continued  for 
more  than  a  few  days  it  is  necessary  to  consider  tlie  caloric  value  of  the 
food.  Substances  that  irritate  the  kidney  have  already  been  considered. 
They  include  condiments  and  certain  vegetables,  as  onions,  radishes, 
celery,  garlic.  According  to  von  Noorden,  asparagus  is  not  included 
in  this  list.  Orange  or  lemon  juice  is  harmless.  There  is  no  ob- 
jection to  moderate  amounts  of  tea,  coffee,  or  chocolate.  According 
to  von  Noorden,  the  following  substances  are  excreted  with  difticulty 
through  the  kidney:  urea,  creatinin,  pigments,  hippuric  acid,  phosphates, 
chlorids,  and  usually  water.  On  account  of  the  poor  elimination  of  urea 
the  protcid  in  the  food  should  be  reduced  to  the  minimum  consistent  with 
protecting  the  body  albumin.  On  a  proteid-free  diet  the  body  muscle  is 
used,  and  a  certain  amount  of  nitrogen  continues  to  be  eliminated  through 
the  kidney.  It  is  of  advantage,  therefore,  to  give  suttieient  proteid  to 
prevent  muscle  destruction.  This  amount  may  roughly  be  consi<lered  as 
50  gms.  or  about  the  amount  contained  in  a  quart  and  one-third  of  milk. 
Such  low  proteid  consumption  is  only  permissible  for  short  perio<ls  of 
time,  one  or  two  weeks;  for  prolonged  periods  00  to  80  gms.  daily  is 
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needed.  It  can  be  readily  seen  that  it  is  possible  to  administer  excessive 
proteid  on  a  pure  milk  diet  as  the  patient  receiving  three  quarts  daily 
would  be  taking  about  120  gms.  of  proteid  daily,  and  to  get  rid  of  the 
consequent  nitrogen  waste  must  eliminate  30  to  35  gms.  of  urea  daily. 
This  far  exceeds  the  ability  of  the  acutely  diseased  kidney.  It  is  not  ad- 
visable to  give  the  patient  more  than  one  quart  of  milk  daily.  To  increase 
its  food  vialue  one  half  a  pint  of  cream  may  be  added.  AVhere  the  edema 
is  very  marked  it  may  be  advisable  to  reduce  the  fluids  below  this  point 
and  the  patient  may  be  given  a  total  of  one  quart  composed  of  equal  parts 
of  milk  and  cream,  or  even  one  pint  of  cream  daily.  While  milk  is  a 
very  desirable  food  it  is  not  necessary  to  confine  the  patient  with  acute 
nephritis  to  this  alone.  Easily  digested  carbohydrates  as  cereals,  toast, 
light  desserts,  cooked  fruits,  fruit  jellies;  and  some  of  the  green  vege- 
tables, as  string  beans,  asparagus,  and  spinach,  make  a  pleasant  variety 
and  add  considerably  to  the  food  value  of  the  diet.  The  addition  of 
carbohydrates  to  the  dietary  becomes  necessary  when  we  wish  to  keep  a 
patient  for  a  prolonged  period  of  time  on  a  low  proteid  diet.  Otherwise, 
emaciation  results.  One  and  one  half  quarts  of  milk  contain  60  gms.  of 
proteid,  an  excessive  quantity  for  an  acute  nephritic;  but  the  patient  re- 
ceives only  a  little  over  1,000  calories  daily  or  less  than  half  the  requi- 
site amount.  The  additional  1,000  calories  must  be  made  up  with  foods 
rich  in  carbohydrates  and  fats.  Abundance  of  sugar  may  be  added  to  all 
the  foods;  in  addition  sweet  lemonade,  fruit  jellies,  honey,  etc.  Sugar 
has  a  high  caloric  value  and  is  free  from  waste  eliminated  through  the 
kidney.  The  addition  of  cream  to  the  cereals  and  cooked  fruits  still 
further  increases  their  food  value.  Milk  and  cream  may  be  given  in  the 
form  of  cream  soups,  ice  cream,  milk  chocolate,  and  in  a  variety  of  other 
forms  to  suit  the  patient's  taste. 

Creatinin,  like  urea,  is  not  easily  eliminated  through  the  kidney. 
A  considerable  portion  of  the  creatinin  present  in  the  urine  arises  from 
the  destruction  of  body  muscle.  The  chief  source  of  ingested  creatinin 
is  meat  extracts  and  meat  broths.  These  should  both  be  avoided  in  acute 
nephritis  as,  in  addition  to  the  creatinin,  they  contain  rather  large 
amounts  of  sodium  chlorid  and  have  a  very  low  nutritional  value. 

Urinary  pigment,  phosphates,  and  hippuric  acid  are  also  eliminated 
with  difficulty.  The  urinary  pigments  are  derived  almost  entirely  from 
the  blood  and,  by  omitting  meat,  we  remove  the  main  source  of  external 
supply.  There  is  no  means  of  reducing  the  amount  of  pigment  derived 
from  the  normal  destruction  of  red  blood  corpuscles.  Tlie  chief  course 
of  phosphoric  acid  is  meat,  milk,  yolk  of  eggs,  and  certain  vegetables.  In 
the  ordinary  diet  of  acute  nephritis  the  chief  supply  comes  from  the  milk. 
If  we  consider  the  amount  of  phosphates  ingested  in  this  way  as  harmful 
calcium  carbonate  may  be  given,  as  recommended  by  von  Noorden.  The 
calcium  combines  in  the  intestine  with  the  phosphoric  acid  and  renders  it 


SPECIAL    TREATMENT  61 

less  readily  soluble.  Hippuric  acid  is  formed  in  the  kidney  from  benzoic 
acid.  The  amount  of  benzoic  acid  in  the  foods  is  so  small  that  it  is  prac- 
tically negligible. 

Sodium  Chlorid. — Attention  has  already  been  called  to  the  impor- 
tance of  sodium  chlorid  restriction  in  nephritis.  It  is  especially  in  the 
acute  forms  with  edema  that  the  beneficial  results  of  its  restriction  are 
most  marked.  There  is  a  sufficient  amount  of  sodium  chlorid  in  a  quart 
of  milk  to  supply  the  body  requirement;  another  argument  against  the  use 
of  large  quantities  of  milk  in  acute  nephritis.  No  salt  should  be  added 
to  any  of  the  food  in  acute  nephritis  with  edema.  Some  advise  the  use  of 
unsalted  bread  and  butter.  This  may  be  advisable  in  extreme  cases. 
Salted  butter  contains  on  the  average  1  per  cent,  of  salt,  and  bread  0.5 
to  0.7  per  cent.  As  all  the  fruits  and  carbohydrates  contain  very  small 
amounts  of  salt  they  may  be  used  freely. 

Fluid  intahe  in  acute  nephritis  has  been  a  subject  of  considerable  dis- 
cussion. Not  every  case  of  acute  nephritis  shows  an  inability  to  eliminate 
water.  The  presence  of  dropsy,  however,  is  evidence  of  kidney  imper- 
meability to  fluids,  and  taking  large  amounts  of  liquids  only  increases 
the  edema.  Where  the  kidney  is  permeable  to  water,  as  shown  by  the 
absence  of  edema,  free  drinking  of  liquids  (and  there  is  nothing  better 
than  plain  water)  increases  the  urinary  output,  not  only  of  water,  but 
also  of  solids;  and  flushes  out  the  debris  from  the  urinary  tubules.  It  is 
scarcely  necessary  to  state  that  the  various  waters  recommended  for  the 
cure  of  nephritis  do  not  possess  any  virtues  over  pure  plain  water;  and 
some  of  them  contain  ingredients  that  are  actually  harmful  to  the  kidney. 
Where  the  edema  is  marked  the  fluid  intake  should  be  restricted  to  the 
minimum;  the  patient's  comfort  being  the  only  limitation.  As  regards 
fluids,  each  patient  must  be  treated  individually,  being  guided  by  the  per- 
meability of  the  kidney. 

Sweating. — To  increase  elimination  of  solids  and  water  sweating  is 
often  desirable.  The  most  marked  benefit  is  noted  in  those  patients  with 
marked  edema.  It  is  possible  with  a  good  sweat  to  remove  a  quart  of 
water  and  15  grains  or  more  each  of  urea  and  sodium  chlorid.  In  addi- 
tion to  the  eliminated  matter  some  benefit  may  be  derived  from  the  eiTect 
on  the  circulation,  tlie  peripheral  vessels  being  dilated.  Whether  sweat- 
ing ever  increases  the  degree  of  intoxication,  also  the  manner  of  giving 
the  sweat,  have  already  been  considered  in  detail  under  the  general  prin- 
ciples of  treatment.     Heat  is  the  safest  and  most  satisfactory  diaphoretic. 

Decapsulation,  as  inti'oduced  by  Edebolils  in  1!>01,  has  Ihhmi  largely 
abandoned.  More  careful  clinical  observations  following  the  oj>eration 
has  failed  to  show  that  marked  improvement  resulted.  Experimentally 
it  has  also  been  demonstrated  that  increased  hyperemia  of  the  kidney,  as 
claimed  by  Edebohls,  does  not  develop  as  a  result  of  the  oix^ration.  Al- 
though the  operation  is  little  resorted  to  at  present  occasional  reports 
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show  that  in  some  severe  cases  improvement  apparently  follows,  and  it 
may  be  in  a  few  instances  the  operation  is  beneficial.  It  is  not,  however, 
free  from  danger,  and  it  is  questionable  whether  it  should  ever  be  advised. 

Edema. — The  edema  can  best  be  controlled  by  restriction  of  fluids 
and  salts,  free  catharsis,  sweating,  diuretics,  and  direct  removal,  by  tap- 
ping or  drainage.  Where  the  edema  is  marked,  the  fluid  may  be  safely 
restricted  for  a  few  days  to  IY2  pints,  this  consisting  of  equal  parts  of 
cream  and  milk.  This  also  supplies  the  patient  with  a  low  sodium  chlorid 
diet.  The  subject  of  catharsis  and  sweating  has  already  been  considered. 
The  alkaline  diuretics,  caffein  preparations,  or  digitalis  may  be  tried, 
but  should  be  discontinued  in  case  they  fail  to  increase  the  urinary  out- 
put. When  fluid  accumulates  in  considerable  quantities  in  the  body 
cavities,  it  should  be  withdrawn.  When  other  measures  have  failed,  in- 
cisions in  the  limbs  or  Southey's  tubes  may  give  great  relief. 

Anuria. — Anuria  is  usually  associated  with  edema.  The  kidney  has 
temporarily  become  completely  impermeable  to  water.  '  Increasing  the 
fluids  rarely  excites  diuresis.  Efforts  must  be  made  to  increase  elimina- 
tion through  other  channels,  until  the  kidney  function  is  regained.  Ca- 
tharsis and  sweating,  combined  with  low  proteid  diet  and  reduction  of 
fluids,  offer  the  best  hope  of  relief.  To  relieve  the  thirst,  ice  may  be 
sucked  or  water  given  in  tablespoonful  doses.  Severe  anuria  is  of  short 
duration,  the  patient  either  dj'ing  or  the  urinary  output  increasing  within 
a  few  dajs.  Cream,  cereals,  bread,  cooked  jellies  should  constitute  the 
diet.  On  account  of  the  short  duration  of  the  anuria,  extreme  restriction 
in  diet  may  be  resorted  to. 

Uremia. — The  probability  of  uremia  must  be  considered  in  every  case 
of  acute  nephritis,  and  for  this  reason  prophylactic  measures  should  be 
instituted  from  the  onset  of  the  trouble.  These  measures  have  already 
been  considered,  viz.,  low  proteid  diet  and  good  elimination  through 
skin  and  bowel.  When  uremia  has  actually  developed,  these  measures 
must  be  pushed  to  the  limit.  When  the  edema  is  marked,  aspiration  of 
the  body  cavities  and  drainage  of  the  legs  are  indicated.  By  these  meas- 
ures considerable  quantities  of  more  or  less  toxic  material  are  removed. 
Removal  of  fluid  in  this  manner  is  to  be  preferred  to  bleeding,  as  such 
fluid  contains  practically  the  same  amount  of  toxic  material  as  the  blood. 
Transfusion,  with  the  objections  to  increased  fluid  intake  and  excessive 
sodium  chlorid,  is  contraindicated  in  uremia  with  edema. 

The  kidney  is  impermeable  to  water  and  transfusion  merely  increases 
the  dropsy.  When  uremia  develops  without  edema  transfusion  may  be 
of  value.  The  normal  salt  may  be  introduced  intravenously  (1  quart) 
or  subcutaneously  in  the  same  amount.  If  marked  diuresis  follows,  the 
transfusion  may  be  repeated  every  four  hours  until  the  intoxication  is 
alleviated.  When  diuresis  does  not  result,  it  is  inadvisable  to  repeat  the 
transfusion.     The  introduction  of  normal  salt  per  rectum  by  the  drop 
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method  may  be  resorted  to,  and  eight  or  ten  quarts  introduced  daily, 
only,  however,  in  patients  free  from  edema.  As  a  rule,  however,  patients 
with  uremia  from  acute  nephritis  have  marked  edema. 

Dyspnea. — Dyspnea  may  be  a  very  distressing  symptom  in  acute 
nephritis.  It  is,  however,  much  less  frequent  than  in  the  terminal  stages 
of  the  chronic  interstitial  type.  It  is  most  frequently  of  cardiac  origin. 
Digitalis  may  be  tried.  Withdrawal  of  fluid  from  the  body  cavities  is 
often  beneficial.  Not  infrequently  a  good  sweat  in  the  evening  may  give 
sufficient  relief  to  enable  the  patient  to  obtain  a  night's  sleep.  When  the 
dyspnea  interferes  with  sleep,  no  drug  gives  as  much  relief  as  some  form 
of  opium.  Although  it  constipates  and  lessens  the  secretion  from  the 
skin,  it  is  nevertheless  the  safest  remedy  we  can  employ  to  induce  sleep. 
With  moderate  doses,  the  secretion  from  the  kidney  is  not  affected. 

Itching. — For  the  itching  of  the  skin,  so  common  in  uremia,  alkaline 
baths  often  give  relief.  We  must  be  careful  to  avoid  local  applications 
that  might  irritate  the  kidney. 

Backache^  which  is  quite  common  in  acute  nephritis,  is  often  relieved 
by  local  heat — a  hot-water  bag,  or,  still  better,  an  electric  pad.  Vigor- 
ous massage  of  the  lumbar  region  may  give  considerable  relief.  Simple 
plasters  at  times  are  beneficial,  probably  largely  due  to  retaining  the 
heat. 

Edema  of  the  glottis  may  be  treated  by  scarification  of  the  edemat- 
ous area  and  in  severe  cases  tracheotomy  may  be  necessary.  Local  cold  to 
the  neck  may  be  safely  tried.  For  the  pulmonary  edema  morphin  is  the 
most  satisfactory  remedy.  When  the  patient  is  not  very  anemic,  and  the 
blood  pressure  high,  withdrawal  of  a  pint  of  blood  may  be  beneficial. 
When  the  blood  pressure  is  low  the  continued  use  of  digitalis  often  con- 
trols the  attacks.  The  subcutaneous  injection  of  20  minims  (1,3  c,  c.)  of 
camphorated  oil,  or  the  administration  of  aromatic  spirits  of  ammonia 
5j  (4  c.  c),  during  an  attack  may  have  sufficient  effect  upon  the  heart  to 
correct  the  disproportion  between  the  working  power  of  the  left  and 
right  ventricle,  the  usual  cause  of  acute  pulmonary  edema.  Oxygen  in- 
halations arc  also  beneficial.  Lead  acetate,  as  recommended  by  Traube, 
has  never  given  any  results  in  my  hands.  A  tropin  rarely  is  of  any 
benefit,  and  when  the  pulmonary  edema  is  associated  with  high  blood 
pressure  may  do  harm. 

Headache, — Local  heat  or  cold  may  be  used  for  the  relief  of  head- 
ache. In  case  the  heart  action  is  good,  some  of  the  coal-tar  products  may 
be  used.  Headaches  are  usually  symptoms  of  intoxication,  and  increased 
elimination  is  indicated. 

Anemia, — For  the  anemia  some  simi)le  form  of  iron,  as  the  Bland's 
pill,  is  satisfactory. 

Gastric  Disturbances, — These  are  uremic  in  origin,  and  local  meas- 
ures rarely  give  relief,  although  persistent  lavage  often  is  temi>orarily 
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beneficial.  Gastric  sedatives  are  of  little  value.  When  nausea  appears 
all  drugs  which  might  act  as  gastric  irritants  should  be  discontinued. 

Hemorrhagic  nephritis  does  not  require  any  special  treatment. 
Ergot,  suprarenal  extracts,  and  the  various  styptics  do  no  good,  and  may 
derange  the  gastrointestinal  tract.  Calcium  lactate,  grains  15  (1  gm.), 
three  times  daily,  may  be  used  if  the  blood  coagulability  is  disturbed. 

Summary. — In  acute  nephritis  the  patient  should  be  placed  upon  a 
low  proteid  diet,  not  to  exceed  50  grams  daily.  This  amount  is  contained 
in  11/2  quarts  of  milk.  To  increase  the  food  value  of  the  diet  carbohy- 
drates may  be  safely  given.  Cream  is  also  valuable.  Whqn  edema  is 
present  salt  and  fluids  should  be  restricted.  Good  elimination  through 
the  skin  and  bowel  is  most  important.  Diuretics  may  be  tried,  but  usually 
fail  to  act.  Edema  may  be  relieved  by  aspiration  of  the  body  cavities, 
or  drainage  from  the  legs  by  incision.  When  uremia  is  impending,  elim- 
ination through  skin  and  bowel  should  be  augmented,  and  the  proteid 
content  of  the  diet  further  restricted,  by  placing  the  patient  upon  one  pint 
of  cream  daily,  combined  with  simple  carbohydrates. 

Chronic  Parenchymatous  Nephritis 

An  acute  nephritis  may  pass  into  a  chronic  form.  More  frequently, 
however,  chronic  parenchymatous  nephritis  begins  as  such.  All  of  the 
etiological  factors  responsible  for  acute  nephritis  may  also  give  rise  to  the 
chronic  form.  The  more  important  of  these  are  acute  or  chronic  infec- 
tions, lead,  mercury,  alcohol,  autointoxication,  the  result  of  chronic  con- 
stipation, certain  metabolic  diseases,  as  gout  and  diabetes  mellitus.  The 
disease  is  more  prevalent  in  cold  or  rather  changeable  climates,  and  chill- 
ing, no  doubt,  plays  a  role.  The  treatment  of  complications,  as  edema 
and  uremia,  has  already  been  considered  in  the  treatment  of  acute  ne- 
phritis. The  principles  of  treatment  throughout  are  the  same  as  those 
employed  in  the  acute  forms.  The  main  differences  are  that  here  we  are 
dealing  with  a  chronic  disease  and  the  patient's  method  of  living,  as  re- 
gards exercise  and  diet,  must  be  so  arranged  as  to  be  consistent  with  years 
of  life.  It  is  a  disease  characterized  by  repeated  acute  exacerbations, 
each  of  which  leaves  the  kidney  more  impaired.  During  these  attacks 
the  treatment  is  the  same  as  outlined  in  acute  nephritis.  Excessive  mus- 
cular exertion,  acute  infections,  chilling,  errors  in  diet  and  intestinal 
intoxication  are  most  frequently  responsible  for  the  acute  exacerbations. 
Drugs  that  might  irritate  the  kidney  must  be  avoided.  The  degree  of 
rest  desired  will  depend  upon  the  intensity  of  the  process.  Patients 
with  slight  uremic  symptoms  or  marked  edema  belong  in  bed,  or  at  least 
at  rest.  Patients  with  no  evidence  of  the  trouble,  except  the  urinary 
findings,  should  be  advised  to  avoid  excessive  muscular  exertion  and  ex- 
posure to  wet   cold.      It  is   advisable   in   even   the  very  mild   types   to 
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select  a  climate  where  the  winters  are  mild.  California  is  a  very  good 
all-year  climate. 

Elimination. — Good  elimination  through  skin  and  bowel  is  important. 
Even  the  mild  cases  should  take  a  daily  warm  bath.  The  degree  of 
catharsis  required  depends  upon  the  intensity  of  the  process. 

Diuretics. — Diuretics  usually  have  the  desired  physiological  effect  in 
chronic  parenchymatous  nephritis.  When  the  edema  is  marked,  caffein 
preparations  or  digitalis  may  be  used.  In  the  milder  forms  an  alkaline 
diuretic,  as  liquor  ferri  et  ammonii  acetatis,  3iv  (16  c.  c),  three  times 
daily,  possesses  the  additional  advantage  of  supplying  iron.  As  all  the 
severe  cases  are  decidedly  anemic,  iron  in  some  form  is  needed. 

Diet. — Diet  is  one  of  the  essential  parts  of  the  treatment.  The  diet 
should  be  free  of  substances  that  might  irritate  the  kidney,  contain 
merely  enough  protein  to  supply  the  body  needs,  and  possess  the  proper 
caloric  value.  The  sharp  vegetables, .  alcoholics,  condiments,  and  meat 
soups  containing  considerable  meat  extractives,  should  be  avoided.  The 
amount  of  proteid  ingested  is  dependent  partly  upon  the  severity  of  the 
attack.  Although  there  is  considerable  difference  of  opinion  as  to  the 
minimum  amount  of  proteid  consistent  with  good  health,  80  gms.  daily 
may  be  taken  as  a  fair  average.  On  an  average  about  20  gms.  of  pro- 
teid is  taken  daily  in  the  form  of  vegetable  albumin.  One  quart  of  milk 
contains  40  gms.;  two  eggs,  12  gms.  This  would  leave  only  8  gms.  to 
be  taken  in  the  form  of  meat  proteid,  equivalent  to  48  gms.,  or  a  little 
more  than  IV2  ounces  of  meat.  It  is  a  matter  probably  of  little  impor- 
tance in  what  form  the  albumin  is  taken,  whether  meat,  eggs,  or  milk. 
For  that  reason  more  meat  may  be' given  and  less  milk.  It  is  more  im- 
portant that  the  total  daily  amount  does  not  exceed  the  body  require- 
ment. It  has  been  claimed  that  the  extractives  in  meat  render  it  less  de- 
sirable than  milk.  There  is  no  good  evidence  to  support  this,  as  in  von 
Noorden's  clinic  patients  with  chronic  nephritis  did  quite  as  well  when 
given  their  albumin  in  the  form  of  meat  as  when  taken  as  milk.  When 
meat  is  taken,  it  is  a  matter  of  indifference  whether  it  is  light  or  dark. 
Wild  game  is  not  desirable  on  account  of  the  danger  of  decomposition 
having  set  in,  as  food  of  this  sort  does  not  receive  the  proper  care  after 
killing.  .  Smoked  meats  are  considered  objectionable  on  account  of  possi- 
ble irritation  of  the  kidneys.  Sausage,  as  it  contains  a  great  deal  of 
pepper,  is  also  objectionable.  Eggs  may  be  taken  in  any  form  desired.  It 
is  only  necessary  to  restrict  the  patient  in  his  proteid  foods.  The  fats 
and  carbohydrates  may  be  taken  freely,  avoiding  certain  irritating  forms 
already  mentioned.  Well-cooked  green  vegetables,  root  vegetables, 
cereals,  fruits,  and  the  various  simple  desserts  may  be  safely  given.  Sugar 
may  be  given  freely,  as  it  has  a  high  food  value  and  is  free  from  nitrogen- 
ous waste.  The  above  mixed  diet  is  not  merely  permissible,  but  it  has  dis- 
tinct advantages  over  the  pure  milk  diet.    If  milk  alone  is  used,  at  least 
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three  quarts  must  be  taken  daily.  This  contains  120  gms.  of  albumin, 
far  in  excess  of  the  needed  amount,  thus  overtaxing  the  kidney.  Further- 
more, this  gives  an  excessive  amount  of  fluid. 

Restriction  of  Fluids. — The  restriction  of  fluids  as  recommended 
by  von  Xoorden  in  certain  cases  of  nephritis  has  been  too  generally  ap- 
plied. It  is  necessary  to  determine  in  every  instance  the  permeability  of 
the  kidney  to  water.  If  this  is  good,  then  the  patient  should  receive  suf- 
ficient fluids  to  bring  the  output  of  the  urine  up  to  II/2  quarts  in  the 
twenty-four  hours.  In  addition,  once  or  twice  a  week,  the  patient  may 
receive  a  flushing-out  day  when  he  receives  fluids  sufficient  to  yield  two 
quarts  or  more  of  urine  daily.  This  assures  good  elimination  of  nitrog- 
enous waste.  As  patients  with  chronic  parenchymatous  nephritis  rarely 
have  high  blood  pressure,  it  is  not  necessary  to  restrict  fluids  in  order  to 
protect  the  heart.  When  the  kidney  is  impermeable  to  water,  as  shown 
by  the  presence  of  marked  edema,  which  increases  with  free  drinking  of 
fluid,  excessive  water  drinking  only  does  harm.  In  these  cases  the  bowel 
and  skin  must  temporarily  act  vicariously  for  the  kidney,  as  we  cannot 
hope  to  eliminate  the  requisite  amount  of  urinary  waste  through  the 
natural  channel. 

Sodium  Chloeid. — Comparatively  simple  rules  can  be  established  in 
regard  to  the  use  of  table  salt.  Every  healthy  individual  consumes  many 
times  the  amount  of  sodium  chlorid  demanded  by  the  body.  This  excess 
is  eliminated  largely  through  the  kidney.  In  many  cases  of  chronic 
parenchymatous  nephritis  the  kidney  is  impermeable  to  salt.  When 
taken  in  excess  of  the  daily  requirement  it  remains  in  the  body  and  re- 
tains with  it  sufficient  water  to  maintain  the  proper  molecular  concentra- 
tion. This  is  the  basis  of  Widal's  theory  of  edema.  It  is  advisable  in 
every  case  of  nephritis  with  edema  to  reduce  the  sodium  chlorid  to  about 
2  gms.  daily.  This  is  about  the  amount  contained  in  one  quart  of  milk. 
"No  salt  should  be  added  to  any  of  the  foods,  except  the  small  amount  used 
in  bread.  Clear  soup,  which  contains  much  salt,  should  be  avoided. 
With  every  precaution  to  restrict  salt,  there  is  no  danger  of  gi^^ng  the 
patient  an  insufficient  amount.  Some  advise  carrying  the  restriction  to 
the  point  of  using  unsalted  butter.  As  the  use  of  excessive  amounts  of 
salt  is  a  habit,  the  patient  soon  becomes  accustomed  to  the  lessened 
quantity. 

Tea,  Coffee,  Tobacco. — There  is  no  objection,  as  far  as  the  kidney 
condition  is  concerned,  for  the  patient  to  use  moderate  amounts  of  tea 
or  coffee.  When  insomnia  exists  the  use  of  coffee  should  be  restricted. 
Taken  to  excess,  coffee  acts  as  a  cardiac  irritant.  Moderate  smoking 
probably  does  little,  if  any,  harm,  as,  with  tea  and  coffee,  it  is  the  ex- 
pessive  use  that  is  injurious.  To  deprive  the  patient  with  chronic 
parenchymatous  nephritis  of  a  cigar  after  each  meal  is,  with  our  present 
/knowledge  of  the  action  of  tobacco,  unwarranted. 
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Where  we  have  a  mixed  form  of  nephriti.s,  or  when  a  chronic 
parenchymatous  nephritis  passes  into  a  secondarily  contracted  kidney, 
the  blood  pressure  may  be  increased,  and  it  becomes  necessary  to  con- 
sider the  proper  treatment  of  the  symptoms.  This  will  be  considered 
under  the  treatment  of  chronic  interstitial  nephritis. 

Summary. — The  treatment  of  chronic  parenchymatous  nephritis  is 
in  general  the  same  as  the  treatment  of  acute  nephritis.  The  cliief 
point  of  difference  is  in  the  diet,  as  we  are  dealing  with  a  chronic 
process  and  extreme  restriction  of  proteid  is  not  feasible.  Foods  or 
drinks  known  to  be  renal  irritants  should  be  avoided.  Carbohydrates 
and  fats  may  be  taken  freely;  the  proteids  should  be  restricted  to  80  or 
at  most  100  gms,  daily.  It  is  probably  a  matter  of  little  importance  in 
what  form  the  proteid  is  taken,  whether  in  milk,  meat,  or  eggs.  In  the 
presence  of  edema  water  drinking  should  be  restricted.  The  salt  should 
be  restricted  to  that  naturally  present  in  the  food.  Edema  is  to  be  treated 
by  restriction  of  fluids  and  salt,  catharsis,  sweats,  diuretics,  withdrawal 
of  fluid  from  the  body  cavities,  and,  if  necessary,  incisions  in  the  legs. 
Iron  preparations  and  special  foods  for  the  anemia.  Uremia  is  to  be 
treated  by  good  elimination  and  restriction  of  proteid. 

Chronic  Interstitial  Nephritis 

The  treatment  of  chronic  interstitial  nephritis  is  the  same  whether 
it  be  of  the  primary  or  secondary  type.  The  only  essential  difference  in 
the  treatment  and  that  of  chronic  parenchymatous  nephritis  is  in  the 
management  of  the  high  blood  pressure.  Edema,  when  of  renal  origin, 
and  uremic  symptoms  are  treated  in  the  same  manner  in  all  forms  of 
nephritis.  Probably  every  patient  with  chronic  interstitial  nephritis  and 
compensated  heart  has  an  increased  blood  pressure.  As  a  rule,  it  is  far 
above  normal,  not  infrequently  reaching  220  mm.  of  mercury.  This 
throws  an  enormously  increased  amount  of  work  upon  the  heart,  which, 
sooner  or  later,  succumbs  to  the  strain.  The  main  object  of  the  treat- 
ment is,  therefore,  to  lower  blood  pressure  and  protect  the  heart.  This 
increased  blood  pressure  frequently  results  in  rupture  of  a  blood  vessel 
with  fatal  or  serious  hemorrhage.  When  a  patient  dies  from  the  direct 
effects  of  a  chronic  interstitial  nephritis,  it  is  usually  due  to  hemorrhage 
or  cardiac  incompensation.  The  treatment  of  the  terminal  stages  of  this 
form  of  nephritis  is  usually  directed  toward  resting  a  broken  compensa- 
tion.    Edema,  when  present,  is,  as  a  rule,  of  cardiac  origin. 

The  theories  regarding  the  cause  of  the  hypertension  have  already 
been  discussed.  There  is  an  increasing  minority  who  look  upon  the  hyper- 
tension as  an  effort  toward  physiological  cure.  With  tlu.  impaired  ability 
of  the  kidnev  to  eliminate  solids,  the  heightened  blood  pressure  causes 
increased  blood  flow  through  the  kidney,  increased  eliminatiou  of  watei^ 


68  NEPHEITIS 

and  conjointly  of  solids.  The  kidney  has  apparently  lost  its  power  to 
secrete  a  concentrated  urine.  The  treatment  should,  therefore,  be  di- 
rected to  the  underlying  cause,  rather  than  directly  at  the  hypertension. 
With  our  present  knowledge,  deficient  elimination  through  the  kidney 
is  the  apparent  cause  of  the  hypertension.  Restriction  of  mattef  excreted 
by  the  kidney  and  increased  elimination  through  the  skin  and  bowel  is 
a  more  rational  therapy  than  the  use  of  vasodilator  drugs. 

Diet. — The  proteid  diet  should  be  restricted,  as  in  the  parenchymatous 
form,  to  80  or  at  most  100  gms.  of  proteid  daily.  If  the  patient  takes  20 
gms.  daily  in  the  form  of  vegetable  proteid,  this  leaves  60  to  80  gms.  of 
animal  proteid.  One  liter  of  milk  contains  40  gms.,  two  eggs  12  gms. 
This  would  leave  28  gms.,  providing  we  are  figuring  on  100  gms.  daily, 
to  be  taken  in  the  form  of  meat  proteid.  This  amount  of  proteid  would 
be  equal  to  180  gms.  (6  oz.)  of  raw  lean  beef.  He  may  take  less  milk 
and  more  meat.  The  most  important  factor  is  that  the  total  proteid 
taken  daily  is  not  in  excess  of  80  or  100  gms. 

The  patient  may  partake  freely  of  the  green  and  root  vegetables, 
cereals,  fruits,  etc.  The  only  restriction  necessary,  as  far  as  the  kidney 
is  concerned,  is  in  the  amount  of  proteid. 

It  is  quite  important  that  the  patient  does  not  become  obese.  With 
the  heart  already  overworked,  a  gain  in  weight  is  an  added  burden.  To 
avoid  increased  weight,  the  sugars  and  fats  may  be  restricted.  On  ac- 
count of  the  danger  of  overtaxing  the  heart,  severe  physical  exercise 
must  be  avoided,  and  the  patient  should  depend  mainly  upon  the  diet  for 
maintaining  the  proper  weight.  Restriction  of  fluids  has  been  recom- 
mended by  von  Noorden,  not  on  account  of  the  fear  of  increasing  edema, 
as  these  patients  have  good  elimination  of  water,  but  because  he  be- 
lieved excessive  fluids  increased  the  work  of  the  heart.  This  is  probably 
true  when  very  large  amounts  are  taken,  but  does  not  hold  good  if  the 
patient  restricts  his  fluid  intake  sufliciently  to  reduce  the  daily  urinary 
output  to  2  liters  (2  quarts).  Excessive  reduction  of  fluid  interferes 
with  the  proper  elimination  through  the  kidney.  Probably  the  safest 
rule  to  follow  is  to  gratify  fully  the  patient's  natural  desire  for  water. 
When  confined  to  water  or  milk,  the  patient  will  rarely  take  an  excessive 
amount  of  fluids,  unless  urged  to  do  so  by  his  physician.  Alcohol,  if 
taken,  should  be  limited  to  very  small  amounts.  This  may  be  permitted 
in  elderly  patients  who  have  been  accustomed  to  using  it,  and  where 
its  complete  withdrawal  may  not  be  well  borne.  Ginger  ale  and  sharp 
drinks  of  this  class  should  be  avoided,  on  account  of  the  danger  of  renal 
irritation. 

/  Salt  Restriction. — This  is  less  essential  in  the  interstitial  type  of 
nephritis  than  in  the  other  forms,  as  renal  edema  is  rarely  marked.  An 
excessive  use  of  salt  causes  great  thirst ;  its  use  may  be  objected  to  on 
this  score.    The  ordinary  foods  supply  sufficient  salt,  and  it  is  unnecessary 
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to  add  more.     The  average  patient  will  soon  become  accustomed  to  tak- 
ing his  food  with  the  addition,  at  most,  of  very  small  amounts  of  salt. 

Hypertension. — Hypertension  may  be  treated  by  increased  elimina- 
tion and  by  vasodilator  drugs.  The  former  method  is  the  more  rational. 
Free  catharsis  and  especially  sweating,  like  all  other  methods,  are  transi- 
tory. When  continued  daily  for  two  or  three  weeks,  the  pressure 
throughout  the  entire  twenty-four  hours  is  much  reduced,  only  gradually 
returning  to  the  previous  level  after  the  sweats  have  been  entirely  dis- 
continued. By  repeating  such  a  course  of  sweats  every  three  or  four 
months,  the  patient  is  much  more  comfortable  and  his  headaches  and 
dyspnea  less  annoying.  The  sweating  may  be  induced  by  hot  wet 
blankets,  hot  bricks,  or  hot  air  in  a  special  oven  or  cabinet.  The  dura- 
tion of  the  sweat  varies  with  behavior  of  the  patient.  When  the  respira- 
tion and  pulse  are  good  twenty  minutes  is  a  fair  average.  When  possible, 
the  sweat  should  be  taken  with  the  patient  in  the  horizontal  posture,  as 
dizziness  and  faintness  are  less  likely  to  occur.  A  drink  of  hot  lemonade 
just  before  entering  the  bath  often  facilitates  sweating.  If  the  patient 
feels  faint,  or  the  pulse  is  disturbed,  the  sweat  should  be  stopped.  Dis- 
comfort of  this  sort  is  most  apt  to  occur  during  the  period  of  hyperemia 
of  the  skin,  before  perspiration  has  already  begun.  The  first  few  sweats 
are  often  not  as  well  borne  as  later  ones,  and  it  is  advisable  to  use  a 
lower  degree  of  heat,  and  shorten  the  duration  in  the  beginning.  When 
possible,  the  patient  should  be  kept  at  rest  in  bed  during  the  two  or  three 
weeks  he  is  taking  his  sweats.  It  has  been  my  practice,  when  possible,  to 
send  the  patient  to  the  hospital  during  this  period.  When  he  has  received 
daily  sweats  for  ten  days,  the  pressure  is  sufficiently  lowered  so  that,  dur- 
ing the  remainder  of  the  stay,  sweats  every  second  day  are  suflicient. 
During  the  intervals  between  these  periodical  sweats  the  patient  may  take 
one  or  two  sweats  per  week  at  his  home.  Some  patients,  and  this  is  csikj- 
cially  true  of  those  with  extremely  high  blood  pressure,  are  very  little 
affected  by  the  sweat. 

Attention  should  be  called  to  the  dangers  of  sweating.  Some  patients 
do  not  tolerate  sweats.  After  a  few  days  they  complain  of  faintness, 
palpitation,  and  weakness.  Under  these  circumstances  the  treatments 
should  be  given  less  frequently,  the  duration  lessened,  and,  if  these  symp- 
toms persist,  entirely  discontinued.  At  times  the  marked  reduction  of 
pressure  following  a  sweat  may  cause  alarming  symptoms.  After  a 
sweat  the  patient  should  never  be  plunged  in  cold  water.  Such  a  pre- 
caution may  seem  unnecessary,  yet  it  is  a  practice  in  some  institutions 
after  sweating  a  patient  to  turn  on  the  cold  spray. 

In  addition  to  the  sweats,  the  skin  should  be  kept  active  at  all  times. 
Warm  underclothing  and  careful  protection  from  cold.     In  winter,  whei 
possible,  these  patients  should  seek  a  warm  cli unite,  as  their  dyspnea  and! 
other  cardiac  disturbances  are  more  troublesome  in  cold  weather.     As  a 
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substitute  for  the  sweat,  Ihe  patient  may  go  to  springs  where  he  can  take 
warm  baths.  These  are  beneficial,  and  in  addition  the  patient  is  im- 
proved by  the  psychic  influence  of  the  cure. 

Venesection. — This  method  is  in  common  use  for  the  reduction  of 
high  blood  pressure.  The  actual  lowering  of  pressure  following  its  use 
is  slight,  not  greater  than  following  a  sweat.  It  is  also  transitory  in  char- 
acter as  within  three  or  four  hours  the  pressure  returns  to  the  previous 
level.  When  taking  blood  pressure  before  and  after  bleeding  it  is  well 
to  bear  in  mind  that  the  excitement  due  to  the  prospective  bleeding  is 
sufficient  to  raise  the  pressure  considerably  above  the  normal,  and  when 
compared  with  the  pressure  after  bleeding  may  give  misleading  informa- 
tion. In  five  patients  with  marked  hypertension  the  blood  pressure  was 
taken  before  and  after  bleeding,  care  being  taken  to  avoid  the  psychic  ele- 
ment. From  450  to  600  c.  c.  were  withdrawn.  The  maximum  reduction 
in  pressure  was  15  mm.  One  failed  to  show  any  lowering.  Where  there 
is  threatened  or  fully  developed  uremia,  or  apoplexy,  bleeding  is  indi- 
cated, provided  the  patient  is  not  already  anemic.  Free  catharsis  and 
good  elimination  through  the  skin  is  an  excellent  substitute  for  venesec- 
tion, and  is  less  of  a  tax  on  the  patient. 

Vasodilators. — When  the  pressure  is  very  high,  200  mm.  or  more, 
or  when  the  heart  shows  evidence  of  weakening  under  the  increased 
strain,  the  vasodilators  are  indicated.  They  should  not  be  used  in  every 
case  of  moderately  increased  blood  pressure.  There  is  considerable  mis- 
conception regarding  the  actual  physiological  action  of  these  drugs.  They 
act  promptly,  but  are  very  transitory  in  their  action.  The  marked  fall 
in  pressure  is  of  short  duration.  Complete  return  to  the  previous  level 
is  gradual.  As  usually  administered,  three  or  four  times  daily,  while 
relieving  the  heart  of  considerable  labor,  they  do  not  maintain  the  pa- 
tient's blood  pressure  at  a  constant  lowered  level.  Nitroglycerin,  sodium 
nitrite,  and  erythrol  tetranitrate  may  be  used  for  the  reduction  of  pres- 
sure. The  first  effect  on  blood  pressure  when  nitroglycerin  is  placed  upon 
the  tongue  is  noted  in  about  two  minutes,  the  maximum  action  within 
six  to  ten  minutes,  then  gradually  rising  until  after  the  lapse  of  fifty 
minutes  it  is  within  ten  points  or  less  of  the  previous  level.  Complete 
return  to  the  original  level  often  does  not  occur  under  two  hours.  The 
usual  dose  of  nitroglycerin  is  1-100  grain  (0.0006  gm.),  best  given  in  the 
form  of  1  per  cent,  alcoholic  solution  dropped  on  the  tongue.  Many  of 
the  tablets  on  the  market  are  inert.  Nitroglycerin  has  frequently  been 
given  in  enormous  doses — 7  grains  (0.45  gm.).  On  the  other  hand,  very 
small  doses,  1-120  grain  (0.5  mg.),  have  caused  severe  collapse.  In  a  con- 
siderable number  of  patients  with  high  blood  pressure  (20  per  cent,  in 
our  series)  nitroglycerin  does  not  have  any  effect  on  blood  pressure  in 
the  ordinary  doses.  These  same  patients  fail  to  react  to  considerably 
larger  doses,  although  the  extremely  large  doses  mentioned  have  never 
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been  tried.  This  failure  to  reduce  pressure  is  also  quite  common  with 
sodium  nitrite  and  erythrol  tetranitrate.  Nitroglycerin  not  infrequently 
causes  severe  headaches,  and  these  may  appear  after  a  dose  that  does  not 
lower  pressure.  The  presence  of  headache  does  not  necessarily  indicate 
that  the  pressure  has  been  lowered.  Erythrol  tetranitrate  is  placed  on  the 
market  in  the  form  of  l/^-grain  (30-mg.)  tablets.  These  are  chewed  and 
then  swallowed.  It  acts  somewhat  more  slowly  than  nitroglycerin,  the 
first  effect  appearing  within  about  four  minutes;  the  maximum  within 
ten  minutes.  The  effect  is  more  prolonged  than  that  of  nitroglycerin,  per- 
sisting even  after  three  or  four  hours.  There  is  one  serious  drawback  to 
its  use,  viz.,  the  frequently  severe  headaches.  These  are  much  more  fre- 
quent and  severe  than  are  noted  after  nitroglycerin.  Sodium  nitrite  in 
2-grain  (0.12-gm.)  doses  is  the  most  satisfactory  vasodilator.  It  acts 
promptly,  rarely  causes  any  headache,  and  is  much  more  prolonged  in 
its  action  than  nitroglycerin.  The  above  dose  may  be  repeated  three  or 
four  times  daily.  Amyl  nitrite  might  be  mentioned.  It  is,  however,  the 
least  satisfactory  of  the  vasodilators,  as  its  action  is  so  violent  that  it 
produces  much  discomfort  and  the  effect  is  very  transitory.  In  emer- 
gencies it  is  used  on  account  of  promptness  of  action.  A  solution  of 
nitroglycerin  on  the  tongue  will  produce  an  effect  within  two  minutes, 
less  time  than  is  usually  necessary  to  break  the  amyl  nitrite  pearl.  It  is 
customary  to  give  these  patients  iodids  in  small  doses — 5  grains  (0.3  gm.) 
three  times  daily.  This  dose  not  affect  blood  pressure  to  any  appreciable 
extent,  if  at  all. 

Yasodilators  are  purely  palliative.  Some  have  reported  permanent 
lowering  of  the  blood  pressure  after  their  continued  use.  When  this  oc- 
curs, it  is  probably  entirely  independent  of  the  drug,  as  remarkable  daily 
variation  in  pressure  may  be  noted  in  untreated  cases.  At  times,  for  a 
period  of  several  weeks  and  without  apparent  cause,  the  pressure  may 
average  much  lower  than  the  normal  for  that  individual.  Probably  in- 
variably when  a  patient  has  hypertension  from  chronic  interstitial  ne- 
phritis, it  is  permanent.    It  may  at  most  only  be  temporarily  modified. 

Dyspnea. — On  account  of  the  increased  work  thrown  upon  the  heart 
by  the  high  blood  pressure  the  patient  should  carefully  avoid  over- 
exertion. He  may  be  wisely  advised  to  avoid  exercise  that  makes  him 
dyspneic,  as  rapid  walking,  stair  climbing  or  hill  climbing,  walking  against 
a  strong  wind,  or  taking  much  exercise  in  the  open  air  in  extremely  cold 
weather.  Systematic  walking  with  frequent  rests,  on  the  other  hand, 
may  be  beneficial  by  keeping  the  heart  muscle  in  better  condition.  When, 
in  spite  of  quiet  on  the  part  of  the  patient,  dyspnea  ]iersist8  digitalis 
may  be  given.  With  cardiac  incompensation  pending,  digitalis  may  be 
of  value,  notwithstanding  the  high  pressure.  The  tincture  may  be  used 
in  10  minims  (0.7  c.  c.)  three  times  daily,  watching  carefully  for  evi^ 
dence  of  intoxication,  as  slowing  or  irregularity  of  the  pulse.     The  de-^ 
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velopment  of  marked  cardiac  dyspnea  in  a  patient  with  hypertension 
is  an  ominous  sign,  and  usually  marks  the  beginning  of  the  end.  Rarely 
under  these  conditions  can  the  compensation  be  completely  restored.  To 
relieve  the  heart  of  part  of  its  burden,  sodium  nitrite,  2  grains  (0.12 
gm.),  three  times  daily,  is  of  value.  Free  catharsis  and  sweats  often  give 
considerable  relief.  For  the  very  trying  nocturnal  dyspnea,  from  which 
these  patients  suffer,  next  to  rest  opium  is  the  most  satisfactory  remedy — 
the  powdered  extract  in  ^  to  %-grain  (0.03-0.045-gm.)  doses  at  bed- 
time— and  usually  finally  the  use  of  hypodermics  of  morphia.  Under 
these  conditions  the  ordinary  hypnotics,  as  bromids,  chloral,  sulphonal, 
trional,  and  veronal,  as  a  rule,  by  depressing  the  circulation,  do  more 
harm  than  good.  The  danger  of  morphinism  must  be  considered,  but,  as 
severe  nocturnal  dyspnea  is  almost  invariably  the  terminal  stage  of  the 
trouble,  the  patient's  comfort  should  be  the  first  consideration.  In  the 
earlier  stages  the  ISTauheim  treatment  may  be  beneficial.  Often  associated 
with  the  dyspnea  are  attacks  of  acute  pulmonary  edema.  Hi^'pertension 
with  failing  cardiac  strength  is  the  most  frequent  cause  of  acute  non- 
inflammatory pulmonary  edema.  Hypodermics  of  morphin  are  of  value 
in  cutting  short  the  attack.  Vasodilators  are  indicated,  but  rarely  do  any 
good.  Atropin,  on  account  of  increasing  the  blood  pressure,  may  be 
harmful.  In  suitable  subjects  venesection  is  indicated.  Oxygen  inhala- 
tion is  also  of  value.  As  attacks  of  acute  pulmonary  edema  are  often 
precipitated  by  the  patient  overtaxing  in  undressing  or  exposure  to  chill- 
ing, as  a  cold  bath,  cold  room,  or  a  cold  bed,  the  proper  measures  should 
be  taken  to  correct  these  conditions. 

Headache. — Headache  is  very  common  in  interstitial  nephritis.  While 
in  some  manner  probably  associated  with  the  high  blood  pressure,  it  is 
seldom  relieved  by  the  vasodilators.  The  coal-tar  products  most  fre- 
quently give  relief.  Phenacetin,  7  grains  (0.05  gm.);  antipyrin,  7  grains 
(0.05  gm.),  repeated  if  necessary  in  four  hours,  are  reasonably  safe. 

Cerebral  Hemorrhage. — Cerebral  hemorrhage  may  be  best  treated  by 
absolute  rest,  enforced  if  necessary  by  morphin.  There  is  no  value  in 
special  drug  therapy.  The  skin  should  be  properly  cared  for  by  proper 
cleansing  and  rubbing  with  alcohol.  The  bladder  must  be  watched  and 
catheterization  resorted  to  if  necessary.  The  bowels  should  not  be  dis- 
turbed for  at  least  forty-eight  hours  after  the  hemorrhage,  for  fear  of 
exciting  further  bleeding.  Later  it  is  important  to  obtain  good  elimina- 
tion through  the  bowel  and  skin.  After  the  lapse  of  two  weeks  massage 
and  electricity  tend  to  keep  the  muscles  of  the  paralyzed  extremities  in 
better  condition,  and  facilitate  use  of  the  part.  When  the  patient  re- 
covers sufficiently  to  move  the  part  he  should  be  put  through  daily  ex- 
ercises in  order  to  regain  accuracy  of  control  of  his  movements.  For  the 
arm  movements  touching  the  nose  with  the  fingers,  or  touching  a  sus- 
pended object,  piling  up  checkers,  placing  pegs  in  holes  and  numerous 
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simple  exercises  of  this  character  are  of  the  greatest  value  in  acquiring 
the  proper  control  of  the  part.  Massage  is  the  most  efficient  measure  to 
prevent  contractures. 

A  cerebral  hemorrhage  which  partially  disables  the  patient  tends, 
perhaps  unfortunately,  to  prolong  his  life.  This  enforced  rest  with  free- 
dom from  worry  and  responsibility  lowers  blood  pressure  and  lessens  the 
work  of  the  heart,  and  the  patient  becomes  more  comfortable  than  he 
has  been  perhaps  for  years. 

Summary. — The  chief  dangers  in  chronic  interstitial  nephritis  are 
those  incident  to  the  high  blood  pressure,  viz.,  cerebral  hemorrhage  and 
cardiac  weakness.  The  amount  of  proteid  in  the  diet  should  not  exceed 
the  minimum  body  requirement,  80  to  100  gms.  It  is  probably  a  matter 
of  little  importance  in  what  particular  form  the  proteid  is  taken,  whether 
milk,  meat,  or  eggs.  The  fats  and  carbohydrates  may  be  taken  freely, 
unless  the  patient  tends  to  obesity.  Marked  restriction  of  fluids  is  in- 
advisable. A  sufficient  amount  should  be  taken  to  make  the  daily  output 
of  urine  between  1,500  and  2,000  c.  c.  (IV2  to  2  quarts).  Marked  salt 
restriction  is  only  necessary  in  the  presence  of  edema.  High  blood  pres- 
sure is  best  treated  by  good  elimination  through  the  skin  and  bowel  and 
by  freedom  from  mental  strain.  When  possible,  a  warm  winter  climate 
is  advisable.  When  the  pressure  is  extremely  high  or  cardiac  failure  im- 
pending, the  vasodilators  are  indicated.  Of  these  the  sodium  nitrite  in 
two-grain  doses,  three  or  four  times  a  day,  is  most  satisfactory.  To  pro- 
tect the  heart,  the  amount  of  physical  exertion  should  be  carefully  regu- 
lated. Stair  or  hill  climbing,  fast  walking,  or  running  should  be  pro- 
hibited. When  the  cardiac  compensation  is  broken,  in  addition  to  the 
complete  rest,  digitalis  should  be  given  in  the  form  of  a  good  tincture  in 
doses  of  ten  minims  (0.7  c.  c.)  three  times  daily.  For  the  pulmonary 
edema,  use  morphin  sulphate  hypodermically,  1/4  grain  (0.015  gm.), 
bleeding,  caffein  citrate,  oxygen  inhalations. 
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CHAPTEE  in 

AMYLOID  DISEASES  OF  THE  KIDNEY 

Joseph  L.  Millee 

The  treatment  of  amyloid  diseases  of  the  kidney  is  purely  prophylactic 
in  the  treatment  of  diseased  conditions  responsible  for  its  development. 
The  two  most  important  causes  are  chronic  suppurative  processes  and 
tertiary  syphilis.  Tuberculosis,  with  secondary  pyogenic  infection,  is  a 
common  cause.  Rarely  is  tubercular  infection  alone  responsible  for  its 
development.  Chronic  suppurative  bones  and  joints,  liver  abscess,  and 
empyema  are  common  etiological  factors.  Bull  was  able  to  demonstrate 
amyloid  changes  in  the  kidney  three  weeks  after  the  development  of  an 
acute  liver  abscess.  A  number  of  other  etiological  factors  have  been 
held  responsible  for  the  development  of  amyloid  diseases.  They  occur 
so  infrequently  and  their  actual  relation  to  the  process  is  so  doubtful 
that  they  need  not  be  considered. 

The  best  preventive  measures  are  the  prompt  and  thorough  drainage 
of  pus  collections  and  the  proper  treatment  of  syphilis.  There  is  no 
reason  to  believe  that  the  use  of  nitric  acid,  as  recommended  by  Budd, 
has  any  specific  action.  As  in  many  of  those  cases  there  are  associated 
amyloid  changes  in  the  intestine,  with  consequent  diarrhea,  treatment  by 
diet  and  the  remedies  used  in  diarrhea  are  indicated. 

There  may  be  extensive  amyloid  changes  in  the  kidney  with  negative 
urinary  findings,  and  frequently  the  albumin  and  casts  are  due  to  the  de- 
velopment of  a  parenchymatous  nephritis  in  addition  to  the  amyloid. 
Uremia  probably  never  develops  from  a  pure  amyloid  kidney.  Edema, 
when  present,  is  the  result  of  other  causes — weak  lioart,  anemia,  cach- 
exia, or  an  associated  nephritis.  There  is  never  a  high  blood  pressure 
resulting  from  pure  amyloid  degeneration  of  the  kidney.  IlyiM^rtrnsion 
indicates  that  there  is  an  interstitial  nei)hritis  in  addition  to  the  amyloid. 
As  there  are  so  few  renal  symptoms,  the  treatment  should  be  <lireoted 
at  the  primary  disturbance.  The  anemia  should  be  treated  by  diet  and 
iron.  When  there  is  evidence  of  cardiac  weakness  rest  and  digitalis  arc 
indicated. 

Every  patient  with  a  chronic  disease  becomes  more  or  less  neuraa- 
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thenic.  He  develops  a  group  of  symptoms  purely  nervous  in  character. 
In  fact,  in  many  mild  cases  of  chronic  nephritis,  most,  or  all,  of  the  sub- 
jective disturbances  may  be  of  this  character.  It  is  well  to  recognize  the 
real  nature  of  these  symptoms,  and  to  relieve  the  patient  by  the  assur- 
ance that  they  are  not  due  to  his  kidney  condition.  The  importance  of 
psychotherapy  is  well  illustrated  in  those  patients  who  take  up  Christian 
Science.  The  subjective  improvement  is  very  marked;  the  patient  is  en- 
couraged and  his  neurotic  symptoms  vanish,  although  the  condition  of 
the  kidney  is  unchanged. 

The  Kidney  of  Pregnancy. — ^With  the  more  recent  investigation  of 
the  toxemia  of  pregnancy,  it  has  been  quite  definitely  determined  that  the 
kidney  is  less  responsible  than  was  formerly  claimed.  There  is  a  dis- 
turbed protein  metabolism  due  to  some  toxic  substance,  the  exact  nature 
and  origin  of  which  have  not  been  determined.  The  appearance  of 
eclampsia  in  cases  of  vesicular  mole  would  indicate  that  the  fetus  is  not 
essential  to  its  development.  Efforts  to  obtain  a  toxic  substance  from 
the  placenta  have  given  negative  results.  The  toxic  substance,  presum- 
ably a  ferment,  has  an  autolytic  action  on  the  tissues  of  the  body,  more 
especially  the  liver.  In  this  organ  there  is  early  capillary  thrombosis, 
especially  marked  in  the  periphery  of  the  lobule,  with  destruction  of 
the  liver  cells  and  marked  tendency  to  hemorrhage.  All  the  other  organs 
may  be  involved,  usually  to  a  less  degree.  We  are  dealing  here  with  a 
generalized  intoxication.  When  the  kidney  is  markedly  affected  by  this 
toxin  albumin  and  casts  appear  in  the  urine.  It  is  not  a  localized  proc- 
ess in  the  kidney  like  that  present  in  acute  nephritis.  The  eclamptic 
seizure,  while  resembling  uremia,  is  probably  of  entirely  different  origin. 
The  disturbance  of  partition  in  the  urinary  nitrogen,  lessening  of  the 
urea  nitrogen,  and  increase  in  ammonia  nitrogen  may  be  of  assistance  in 
differentiating  the  toxemia  of  pregnancy  from  acute  nephritis.  Many 
cases  of  eclampsia  fail  to  show  evidence  either  clinically  or  at  autopsy 
of  renal  involvement.  The  early  recognition  of  the  toxemia  is  very  im- 
portant. When  advanced  to  the  point  where  convulsions  develop  the 
results  of  treatment  are  much  less  favorable.  Headache,  restlessness, 
high  blood  pressure,  albuminuria,  casts,  and  increased  ammonia  nitrogen 
in  the  urine  may  be  taken  as  evidence  of  the  intoxication.  The  proteid 
food  should  be  reduced  to  a  minimum,  and  increase  the  elimination 
through  the  kidney,  skin,  and  bowel.  The  diet  should  consist  of  milk 
not  to  exceed  a  quart,  and  cereals  or  cooked  fruits.  If  there  is  no  edema 
the  kidney  should  be  thoroughly  flushed  by  free  water  drinking.  When 
full  blooded,  venesection  with  withdrawal  of  a  pint,  followed  by  trans- 
fusion with  normal  salt  solution  should  be  tried.  Free  sweating  is  always 
indicated,  and  until  the  symptoms  are  alleviated  the  patient  may  take  two 
good  sweats  daily.  The  bowel  elimination  should  be  increased  by  the 
use  of  saline  cathartics.     Foulkrod  and  others  have  seen  good  results 
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following  the  administration  of  thyroid  extract  in  grain  doses  (0.06  gm.) 
three  times  daily.  When,  in  spite  of  these  measures,  the  intoxication 
increases  the  uterus  should  be  emptied.  Stroganoif  has  employed  the 
following  method  of  treatment  of  eclampsia  with  good  results:  the  pa- 
tient is  isolated  in  a  quiet,  darkened  room.  The  convulsions  are  con- 
trolled by  the  use  of  morphin  hypodermically  every  two  or  three  hours. 
In  addition  chloral  hydrate,  10  grains  (0,65  gm.)  in  milk,  every  hour 
until  five  or  six  doses  are  given,  and  if  convulsions  still  tend  to  appear 
they  must  be  controlled  by  chloroform.  The  patient  inhales  oxygen 
freely.  Elimination  is  increased  by  free  water  drinking  and  sweating. 
As  a  rule,  within  twenty-four  hours  after  such  treatment  is  begun  labor 
sets  in.  When  the  symptoms  do  not  abate  within  twenty-four  hours,  labor 
must  be  induced,  or  the  uterus  emptied  by  Cesarean  section.  Stroganoff 
lays  much  stress  on  keeping  the  patient  quiet,  and  as  free  from  pain  as 
possible. 

Decapsulation  of  the  kidney  is  of  even  less  value  here  than  in  the 
various  forms  of  nephritis.  With  a  general  intoxication,  not  of  renal 
origin,  there  is  no  reason  to  believe  that  decapsulation  of  the  kidney  will 
give  relief. 


CHAPTEK  IV 

PYELITIS 

Frank  Shekman  Meaba 

Since  pyelitis,  pyonephritis,  pyelonephritis,  abscess  of  the  kidney, 
perinephritis  are  merely  terms  of  topographical  significance,  designating 
the  particular  locality  in  which  identical  processes  from  identical  causes 
are  operative,  all  of  them  suppurative  inflammations  of  one  or  the  other 
or  a  combination  of  structures  of  the  kidney,  no  effort  to  consider  them 
individually  will  be  made,  but  the  subject  will  be  discussed  in  its  broadest 
aspect  as  an  infection  of  the  kidney. 

The  one  absolute  necessity  for  the  production  of  a  suppurative  inflam- 
mation of  the  kidneys  is  the  presence  of  pyogenic  organisms.  Unless 
the  numbers  are  very  great  or  the  virulency  of  the  organisms  intense, 
other  contributory  factors  are  demanded  to  occasion  the  attack. 

The  organisms  most  commonly  responsible  are  the  bacillus  coli  com- 
munis, the  streptococcus  pyogenes,  and  the  staphylococcus  pyogenes  au- 
reus, yet  any  of  the  other  well-known  pyogenic  bacteria,  such  as  the 
staphylococcus  pyogenes  albus,  streptococcus  mucosus  capsulatus,  pneumo- 
coccus,  bacillus  typhosus,  paratyphoid  bacillus,  may  be  the  cause. 

The  importance  of  bacillus  coli  in  these  infections  is  becoming  con- 
stantly more  keenly  appreciated,  and  this  applies  in  particular  to  young 
children  and  infants.  Colon  cystitis,  pyelitis,  pyelonephritis,  and  gen- 
eral infection  in  early  life  form  a  chapter  in  medicine  only  very  recently 
opened  and  read. 

The  routes  of  invasion  of  pathogenic  organisms  are  three:  (1)  by 
the  blood  stream,  sometimes  called  descending  infection,  the  route  by 
which  most  primary  infections  occur,  and  usually  referred  to  as  hema- 
togenous; (2)  through  the  urinary  tract,  ascending  infection,,  the  common 
route  of  secondary  infections,  and  sometimes  referred  to  as  urogenous; 
(3)  direct  transmission  from  the  colon  to  the  kidney,  by  way  of  the  lym- 
phatics. 

Unless  the  virulency  and  numbers  of  the  pathogenic  organisms  are 
great,  one  must  assume,  and,  indeed,  careful  search  is  increasingly  re- 
warded with  the  finding  of,  local  disturbance  in  the  kidney  that  renders 
84    • 


PYELITIS  85 

it  a  locus  resistentiae  minoris.  In  hematogenous  infection  no  doubt  the 
damage  done  the  kidney  by  the  secretion  of  the  toxins  of  disease  has  low- 
ered resistance  locally  and  the  onset  of  pyelonephritis  or  suppurative  proc- 
esses in  the  parenchyma  of  the  kidney  in  convalescence  so  commonly  ob- 
served favors  this  view. 

It  is  important  from  a  therapeutic  point  of  view  to  consider  the  role 
of  constipation  and  colon  inflammation  in  these  infections,  because  they 
favor  a  passage  of  the  colon  bacilli  into  the  blood  and  lymphatics,  enhance 
the  virulency  of  the  germ,  and,  by  compression  of  the  ureter,  esjiecially 
the  right,  by  the  distended  gut,  bring  about  a  degree  of  urinary  stasis 
which  contributes  powerfully  to  infection. 

The  hematogenous  infections  are  commonly  bilateral,  but  by  no  means 
always  so,  for  a  lesion  of  some  kind  existing  in  only  one  kidney  may  de- 
termine infection  there  while  the  sound  kidney  escapes. 

In  ascending  or  urogenous  infection  perhaps  the  most  important  fac- 
tors are  those  that  contribute  to  urinary  stasis  and  abnormal  patency 
of  the  ureteral  orifice,  such  as  to  permit  a  back  flow  from  the 
bladder. 

This  interference  to  the  urinary  flow  in  any  part  of  its  course,  local 
lesions,  and  pathogenic  microorganisms  are  the  three  factors  the  thera- 
peutist has  to  keep  in  mind,  with  a  view  to  prevention  or  removal.  *  Renal 
calculus,  inducing  damage  to  kidney  substance,  pelvis,  ureter,  or  bladder, 
and  so  easily  obstructing  the  passages,  is  always  to  be  early  considered ; 
hydronephrosis,  tubercular  kidney,  new  growths,  stricture,  inflammation 
or  blockage  by  calculus  or  tumor,  or  growth  in  pelvis  or  ureter  along  the 
course  of  the  ureter  or  at  its  orifice  and  the  importance  of  constipation 
just  mentioned,  chronic  cystitis,  "acute  cystitis  with  severe  tenesmus  and 
violent  expulsive  efforts"  (Brewer),  prostatic  enlargement,  strictures  of 
the  urethra  are  also  to  be  considered. 

The  symptomatology  of  pyelonephritis  is  often  so  dominated  by  the 
condition  to  which  it  is  secondary,  as,  for  instance,  by  the  typhoid,  grip|>e, 
or  pneumonia  in  the  descending  infection  or  by  the  cystitis  or  calculus 
in  the  ascending  infection,  that  the  involvement  of  the  kidney  may  not  be 
suspected  unless  the  examination  of  the  urine  has  elicited  attention,  or, 
again,  complications  or  terminal  events,  such  as  uremia  or  ixritonitis 
from  rupture,  may  be  attributed  to  contracted  kidney  or  apiwudicitis  if 
the  urinary  examinations  be  neglected. 

The  symptoms  referable  to  the  pyelonephritis  itself  may  bo  divided 
into  those  of  local  and  general  significance. 

The  general  symptoms  are  those  of  fever  and  toxemia;  the  local 
those  of  pain  and  urinary  disturbance. 

The  pain  is  often  absent  or  slight,  a  soreness  or  stiffness  in  the  lum- 
bar region,  sometimes  more  marked  and  interpreted  as  lumbago.  At 
times  the  pain  is  felt  in  the  abdomen,  radiating  along  the  ureter  and  into 
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the  thigh,  genitals,  and  perineum,  like  the  pain  of  renal  calculus,  or,  if 
on  the  right  side,  may  be  thought  that  of  appendicitis. 

The  urinary  disturbance  may  be  expressed  by  polyuria,  frequency 
of  micturition,  or  slight  pain  after  voiding,  while  the  urine  may  attract 
attention  by  its  cloudy  aspect,  or  much  more  rarely  by  the  red  tinge  of  a 
slight  hematuria. 

The  examination  determines  the  presence  of  pus. 


TREATMENT 

The  management  and  care  of  a  patient  suffering  from  pyelitis  or 
pyelonephritis  are  modified  by  the  acuteness  or  severity  of  the  process. 
If  the  attack  is  acute  or  the  patient  suffers  from  an  exacerbation  of  the 
process  in  a  chronic  infection,  or,  in  other  words,  if  there  is  a  constitu- 
tional reaction  to  the  local  lesion,  evidence  of  toxemia,  the  patient  should 
be  treated  like  all  cases  of  acute  infection  by  being  put  to  bed  at  rest 
with  the  best  nursing  obtainable. 

The  room  chosen  should  be  large,  well  lighted,  well  ventilated,  free 
from  encumbrances  to  gather  and  distribute  dust,  near  a  bathroom,  and, 
if  possible,  leading  from  a  porch  or  veranda. 

The  bedstead  should  be  of  iron  or  brass,  which  can  be  readily  kept 
clean,  half  or  three-quarters  width  to '  facilitate  handling,  with  woven 
wire  springs  and  a  firm  mattress.  The  bed  should  be  neatly  made,  with 
the  minimum  of  clothes  for  the  comfort  of  the  patient. 

Kest  is  one  of  the  most  important  factors  in  the  treatment,  and  too 
often  taken  as  a  mere  phrase. 

It  economizes  the  patient's  strength,  facilitates  repair  of  tissues,  les- 
sens the  energy  demands  to  be  supplied  by  food,  and  should  demand  the 
same  careful  attention  to  detail  in  its  attainment  that  is  given  to  diet  and 
drugs.  Rest  requires  a  well-made  bed,  a  proper  toilet,  a  quiet  environ- 
ment, a  rigid  exclusion  of  all  causes  for  worry,  anxiety,  and  useless  con- 
versation. 

A  daily  sponge  bath  for  cleanliness,  more  frequent  sponges  for  fever, 
care  of  the  mouth,  attention  to  the  bowels,  fresh  air  in  the  room,  or  removal 
of  the  bed  to  the  outside  air  of  the  veranda  as  much  as  possible  in  the 
twenty-four  hours  are  all-important  items  in  the  treatment. 

When  patients  are  free  from  fever  they  are  better  out  of  bed,  the 
amount  of  exercise  and  work  allowed  them  to  depend  on  their  reaction 
to  the  same  in  terms  of  well-being  and  weight. 

I  am  firmly  convinced  that  for  these  patients  nothing  is  of  greater 
value  than  fresh  air,  and  I  warmly  advocate  the  practice  of  sleeping  in 
the  open  air  at  all  times  of  the  year,  even  in  the  northern  climates;  of 
course,  with  due  precaution  to  the  means  of  protection  while  in  the  open. 
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These  patients  may  take  warm  baths  for  purposes  of  cleanliness  and 
a  short,  sharp  shower  bath  afterward  if  the  reaction  is  prompt  and 
satisfactory.  Sea  bathing  introduces  the  risk  of  too  long  exposure, 
chilling  of  the  damp  clothes  on  coming  out,  and  possibility  of  un- 
due fatigue,  indeed,  offers  too  many  risks  of  lighting  up  a  smoldering 
process. 

Diet. — In  acute  cases  the  diet  should  be  bland  and  nonirritating,  but 
should  be  sufficient.  Certain  fundamental  principles  must  be  kept  in 
mind  in  this  condition,  as  in  all  acute  infectious  diseases,  namely,  that 
the  food  demands  of  a  febrile  patient  at  rest  are  not  only  as  great  as  that 
of  a  well  man  at  rest  but  more  in  many  instances,  for  pyrexia  above 
102°  F.  will  ordinarily  increase  the  caloric  output  some  25  per  cent., 
while  the  so-called  toxic  effect  on  tissue  induces  even  greater  katabolic 
processes.  One  may  take  40  calories  per  kilo  of  body  weight  as  a  fair 
working  estimate.  This  would  require  about  2,800  calories  for  a  man  of 
average  weight  of  70  kilos,  or  154  pounds;  or,  more  roughly,  the  figure 
3,000  may  be  aimed  at  for  the  average  man.  This  food  should  contain 
the  lower  limit  of  proteid  need,  which  may  be  taken  at  70  to  80  grams, 
and  the  proteid,  it  must  be  remembered,  is  the  only  food  with  which  the 
kidney  is  concerned  as  an  eliminative  organ,  if  we  exclude  water  of  com- 
bustion and  salts. 

Milk  has  been  shown  by  practical  experience,  and  approved  by  theo- 
retical considerations,  as  the  best  food  for  the  basis  of  the  dietary.  If 
milk,  however,  is  used  exclusively,  one  of  two  things  happens:  too  much 
proteid  is  ingested  to  obtain  enough  calories  to  meet  energy  requirements ; 
or,  if  the  proteid  is  kept  within  proper  limits,  the  patient  is  underfed ; 
for  one  quart  of  milk  contains  640  calories  (700  calories  to  the  liter) 
and  35  grams  of  proteid.  Between  four  and  five  quarts  would  be  re- 
quired for  the  3,000  calories  and  that  would  furnish  between  140  and 
175  grams  of  proteid. 

To  obviate  this  difficulty  two  quarts  of  milk,  furnishing  1,280  calories 
and  70  grams  of  proteid,  may  be  used,  fortified  with  milk  sugar;  while 
toast,  cereals  with  sugar  and  cream,  make  up  the  balance.  An  ordinary 
slice  of  bread  (11/^  oz.)  furnishes  100  calories;  a  pat  of  butter  (0.5  oz.) 
100;  a  dish  of  cereal  100;  2  ounces  of  cream  100;  every  ounce  of  sugar 
120.  If  an  ounce  of  milk  sugar  were  added  to  each  glass  of  milk  in  the 
two  quarts  nearly  1,000  calories  would  thus  be  added. 

Other  forms  of  milk,  such  as  buttermilk,  or  acidified  milks,  in  which 
the  fat  is  richer  than  in  ordinary  buttermilk,  uuiy  bo  us<'d,  but  the  caloric 
value  must  be  appreciated  as  being  lower  than  the  straight  milk. 

For  drinks,  water,  cereal  waters,  lemonade,  and  weak  tea  or  coffee 
may  be  given,  and  sugar  added  to  any  of  the  drinks,  of  course,  has  a 
dietetic  significance. 

In  the  chronic  conditions  a  sufficiency  of  diet  is,  again,  all-important. 
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Fats  and  carbohydrates  should  take  a  liberal  part  in  it.  It  should  be 
ordered  along  much  the  same  line  as  in  chronic  nephritis. 

It  includes  meats  in  moderation,  fish,  eggs,  vegetables,  cereals,  bread- 
stuffs,  simple  desserts.  It  should  have  variety  enough  to  preserve  ap- 
petite. 

It  is  less  imperative  to  say  what  the  patient  may  have  than  to  say 
what  he  may  not  have.  The  articles  to  be  excluded  are  all  substances 
which  irritate  the  kidney  in  the  process  of  elimination  or  imperil  the 
digestion.  They  include  all  condiments,  pepper,  mustard,  etc.,  radishes, 
parsley,  onions,  salted,  dried,  smoked,  potted,  deviled,  or  otherwise  pre- 
served meats,  rich  gravies,  and  pastries. 

Alcohol  should  be  rigidly  excluded. 

As  important  as  in  nephritis  is  the  insistency  on  simplicity.  Three 
meals  a  day,  sufficient  intervals  between,  say  5  hours,  only  one  hearty 
meal  a  day,  two  or  three  courses  at  a  meal  better  than  more,  and  one  or 
two  vegetables  in  a  course  preferable  to  a  greater  number.  All  food  fresh, 
simply  prepared,  and  thoroughly  cooked. 

Water  should  be  drunk  freely,  unless  the  condition  of  the  circulation 
or  kidney  parenchyma  forbids. 

Local  Treatment. — Measures  of  physical  therapy  are  directed  to  the 
kidney  region  with  a  view  to  relieving  pain  and  discomfort  and  to  a  pos- 
sible influence  upon  the  inflammatory  process. 

Pain  is  very  rarely  as  intense  as  in  renal  colic,  though,  of  course, 
the  pyelonephritis  may  be  the  result  of  the  nephrolithiasis,  and  is  often 
interpreted  as  a  slight  lumbago,  or  the  patient  may  complain  of  mere 
stiffness. 

For  the  relief  of  pain  we  have  recourse  to  the  same  measures  as  in 
renal  colic :  hot  fomentations,  poultices,  hot-water  bag,  or,  in  some  cases, 
get  better  results  with  cold  by  applying  the  ice  bag  (for  the  technique 
of  these  procedures  see  Nephrolithiasis,  Vol.  IV,  Section  I,  Chapter 
VI). 

Cups,  too,  may  be  applied,  preferably  dry,  though,  if  there  were  a 
great  deal  of  paranephritis,  wet  cups  might  afford  considerable  relief. 

For  cups  one  may  use  small  medicine  glasses,  egg  cups,  wine  glasses, 
or  any  thin  glass  with  a  wide  bottom. 

The  skin  over  the  kidney  region  should  be  cleansed,  and  as  many 
cups  as  the  part  will  accommodate  without  interference  applied. 

In  severer  grades  of  pain  the  actual  cautery  may  be  lightly  applied 
to  the  surface  of  the  skin. 

In  some  cases  the  pain  may  be  severe  enough  to  demand  the  adminis- 
tration of  a  drug,  and  this  should  be  small  amounts  of  coal-tar,  such  as 
phenacetin,  gr.  v  (gm.  0.3),  or  acetanilid,  gr.  iii  (gm.  0.2),  every  half 
hour  or  hour  for  3  doses ;  or,  if  this  fails,  morphin  as  a  suppository,  gr.  ^ 
to  gr.  1/3   (gm.  0.018-0.020),  or  hypodermically,  in  doses  of  gr.   ^/g  to 
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gr.  1/4  (gm.  0.009-0.018),  the  method  and  dose  depending  on  the  severity 
of  the  pain. 

Bowels. — The  condition  of  the  bowels  should  be  a  matter  of  concern, 
for  neglect  may  entail  not  only  the  usual  results  of  malaise,  headache,  im- 
paired appetite,  load  the  products  of  fermentation  and  putrefaction  ab- 
sorbed from  the  bowel  upon  the  blood,  but  constipation  and  its  results 
enhance  the  virulency  of  the  Bacillus  coli,  so  often  the  microorganism 
concerned,  facilitate  its  passage  into  the  lymph  or  blood  vessels,  while 
the  distended  gut  by  pressure  on  the  ureter  encourages  stasis  of  its  con- 
tents and  forwards  the  process  of  infection.  In  the  chronic  cases  the 
diet  should  contain  enough  coarse  material,  cellulose  or  seeds  of  fruits,  to 
relieve  constipation,  or  mild  cathartics,  such  as  compound  licorice  pow- 
der or  saline  waters,  may  be  used.     In  the  acuter  cases  salts  or  enemata. 

Diuretics  and  Urinary  Antiseptics. — Whenever  a  deleterious  substance 
enters  the  body  or  appears  in  the  body  two  mechanisms  for  protection  are 
immediately  set  at  work:  first,  one  to  render  innocuous  or  destroy  the 
deleterious  substance,  either  by  chemical  combination  or  the  elaboration 
of  immune  bodies;  and,  second,  by  elimination.  The  three  great  elimi- 
nating organs  or  emunctories  are,  then,  or  ought  to  be,  objects  of  especial 
solicitude  in  any  infection,  and  their  functions  jealously  preserved  or 
encouraged.  We  have  emphasized  the  care  of  the  skin  and  bowel,  but 
in  the  disease  under  consideration  the  third  great  emunctory  is  itself 
the  site  of  morbid  processes,  yet  must  perform  its  share  in  the  work  of 
elimination.  The  importance  of  eliminating  from  the  diet  all  irritating 
substances  that  might  further  burden  the  kidney  has  been  touched  upon, 
but  it  is  equally  important  to  remember  to  exercise  the  same  precaution 
in  the  choice  of  drugs  and  exclude  any  that  might  cause  the  inflammation 
to  flare  up,  remembering  that  even  drugs  applied  to  the  skin  may  atfect 
the  kidney,  as  in  the  application  of  cantharides. 

The  best  diuretic  is  water,  and  its  ingestion  should  be  encouraged  in 
the  shape  of  plain  water  or  water  flavored  with  fruit  juices  or  a  mild 
diuretic  like  Imperial  Drink  (cream  of  tartar,  ^ss  to  Oiii  lx)iling  water, 
with  sugar  and  lemon  peel  to  the  taste,  to  be  taken  ad  libitum) ;  or  the 
water  in  the  shape  of  a  physiological  salt  solution  (roughly,  a  tcasixwnful 
of  salt  to  a  pint)  may  be  given  by  the  bowel,  as  an  enteriK'lysis  (see 
Nephrolithiasis,  Vol.  IV,  Section  I,  Chapter  VI),  a  slow  irrigation,  or 
as  a  Murphy  drip,  using  the  term  as  a  slow  continuous  irrigation. 

My  own  apparatus  consists  of  a  thermos  Iwttle,  with  a  |KTforation 
in  the  top,  through  which  a  tuk'  connects  witli  the  irrigation  tube,  while 
a  perforation  in  the  bottom  of  the  inverted  bottle  admits  the  air.  This 
apparatus  keeps  the  temperature  even  with  the  least  trouble.  The  tube 
from  this  bottle  is  pinched  by  a  cock  in  such  a  way  as  to  regulate  the 
flow  from  the  bottle. 

One  may  use  any  kind  of  a  container.     The  rectal  tube  may  be  hard 
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rubber,  glass,  or  soft  rubber,  but,  in  case  of  the  former,  the  shape  should 
be  such  as  to  avoid  continuous  pressure  against  the  wall  of  the  rectum. 

If  the  tube  is  not  regulated  by  a  cock  the  container  should  be  raised 
only  about  6  inches  above  the  level  of  the  patient's  buttocks,  that  is,  at 
such  a  height  as  to  give  a  hydrostatic  pressure  sufficient  to  distend  the 
bowel  gently,  but  not  excite  peristalsis ;  if  the  inflow  is  regulated  by  the 
cock  the  height  of  the  container  is  immaterial. 

Whether  the  absorption  is  facilitated  by  the  distended  bowel  I  am  not 
prepared  to  say. 

The  temperature  of  the  physiological  salt  solution  used  is  100°  F. 

The  time  varies  from  2  to  3  hours  to  24  hours  in  the  day,  depending 
on  results  and  the  manner  in  which  the  patient  bears  it. 

In  severe  toxemias,  or  in  threatened  anuria,  a  hypodermoclysis  or 
an  infusion  may  be  indicated. 

The  effect  of  the  diuresis  is  a  flushing  out  of  the  pelvis  of  the  kidney, 
ureters,  and  bladder,  a  kind  of  natural  irrigation. 

The  urine  may  be  acid  or  alkaline.  In  the  case  of  colon  bacillus  or 
typhoid  pyelitis,  the  urine  is  usually  acid,  in  the  streptococcic  and  other 
forms  of  infection,  which  are  secondary  to  an  infection  lower  down,  it 
is  usually  alkaline. 

Changing  the  reaction  of  the  urine  seems  to  afford  a  less  suitable 
medium  to  the  bacterium  concerned,  so,  in  case  of  an  acid  urine,  alkaline 
salts,  such  as  bicarbonate  of  soda,  citrate  of  potash,  or  acetate  of  potash, 
or  acid  potassium  tartrate,  i.  e.,  cream  of  tartar,  may  be  used  in  doses  of 
gr.  XV  to  gr.  XXX  (gm.  1-2),  singly  or  in  combination,  every  two  hours 
until  the  urine  is  alkaline,  and  then  the  dose  reduced  in  amount  or  fre- 
quency until  only  enough  is  given  to  keep  the  urine  alkaline. 

If,  on  the  other  hand,  the  urine  is  alkaline,  benzoic  acid,  preferably 
as  one  of  its  salts,  sodium  or  ammonium,  or  salicylates  of  sodium  or  as- 
pirin, in  doses  of  gr.  x  to  gr.  xx  (gm.  0.6-1.3)  or  more  every  four  hours, 
is  indicated  until  the  object  is  accomplished  and  then  only  enough  to  keep 
the  urine  alkaline. 

Benzoic  acid,  eliminated  as  hippuric  acid,  and  salicylic  acid,  elimi- 
nated as  salicyluric  acid,  are  antiseptic  in  their  qualities,  but  the  one 
drug  which  at  present  seems  the  most  efficacious  as  an  antiseptic  is  hexa- 
methylenamin,  chemically,  hexamethylenetetramin,  which,  in  its  own  form 
or  that  of  its  derivatives,  is  knowoi  by  several  trade  names,  urotropin,  hel- 
mitol,  formin,  etc.,  a  regrettable  multiplicity  of  nomenclature,  that  has 
led  the  careless  on  occasion  to  change  from  one  to  the  other  on  the 
supposition  of  a  difference  in  their  chemical  constitution  and  pharma- 
cology. 

Here  we  shall  deal  only  with  its  older  and  better-known  usage,  as  a 
urinary  antiseptic,  but  it  is  well  in  passing  to  call  attention  to  later  in- 
vestigations, which  show  its  elimination  into  the  bile,  the  cerebrospinal, 


TREATMEKT  91 

the  pleural  and  synovial  fluids,  as  indicating  possible  therapy  in  these 
respective  fields. 

The  activity  of  the  drug  seems  to  be  dependent  on  the  liberation  of 
formaldehyd,  which  is  said  to  occur  in  the  course  of  its  elimination  by 
the  urinary  tract.  It  is  maintained  by  some  authorities  that  this  libera- 
tion of  formaldehyd  occurs  only  in  an  acid  medium,  and,  guided  by 
this  belief,  some  clinicians  insist  on  the  simultaneous  administration  of 
benzoic  acid  or  its  salts.  I  am  not  convinced  that  this  contention  is  surely 
established,  but  call  attention  to  it  as  worthy  of  trial  before  urotropin 
medication  is  abandoned  as  useless  in  a  given  case.  The  dose  should  be 
gr.  XX  to  gr.  XXX  a  day,  gr.  v  to  gr.  vii  ss  (gm.  1.3  to  2.0-0.3  to  0.5)  in 
water  4  times  a  day. 

The  drug  may  be  administered  for  a  long  time  without  evidence  of 
harm,  though  occasionally  in  large  doses,  or  in  patients  peculiarly  suscep- 
tible, hematuria  may  occur  or  gastric  unease,  bladder  distress,  and  ab- 
dominal pain,  and  diarrhea.  These  symptoms  subside  promptly  on  with- 
drawal of  the  drug. 

All  bacteria  are  not  equally  susceptible  to  its  influence,  the  typhoid 
bacillus  and  the  bacillus  coli  seem  the  most  so. 

Local  Treatment. — When  the  pelvis  alone  is  affected,  injection  of 
silver  nitrate  through  the  ureteral  catheter  has  been  reported  favorably 
to  the  amounts  of  §i  of  1  per  cent,  solution. 

Vaccine  Therapy. — Studies  in  immunology  have  brought  to  the  practi- 
tioner hope  in  abundance  and  results  in  some  measure. 

A  desperate  condition  will  know  no  denial,  so  the  physician  with  a 
measure  at  his  command  that  has  so  many  theoretical  considerations  in 
its  favor,  even  though  the  statistics  of  success  are  yet  scarce,  will,  pro- 
viding he  feels  that  no  danger  ensues  from  the  procedure  itself,  hardly 
deprive  the  patient  of  the  chance  it  offers. 

In  pyelonephritis  there  are  two  conditions  which  may  prevail  that 
would  invite  to  vaccination:  first,  a  persistency  of  the  local  process,  a 
pyelitis  or  pyelonephritis  that  has  resisted  the  older  measures  and  is 
becoming  chronic;  and,  second,  the  septicemia  that  may  result.  The 
former  alone  offers  much  promise  to  the  effort ;  in  the  latter  condition  it  is 
a  dernier  ressort. 

As  yet  but  few  cases  have  been  reported,  but  the  statistics  read  en- 
couragingly. Stoner  (3),  in  a  summary  of  vaccine  work  done  up  to 
1911,  reports  14  cases  of  pyelitis  treated  by  this  method,  with  8  cases 
cured  and  3  improved. 

All  of  these  cases  were  due  to  the  bacillus  coli,  one  mi.xed  with  tuber- 
culosis. 

A  case  of  my  own,  due  to  streptococcus  mucosus  capaulatns,  mi.xed  with 
pyocyaneus,  in  whom  a  nephrectomy  was  done  three  years  before  his 
death,  owed,  in  my  opinion,  a  freedom  of  constitutional  symptoms,  a  gain 
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in  weight  to  the  maximum  of  his  life,  and  strength  to  conduct  a  large 
business  with  heavy  responsibilities  during  nearly  all  the  interval  to 
the  use  of  autogenous  vaccines,  but  in  his  case,  as  has  been  repeatedly 
observed,  the  urine  made  but  little  improvement,  in  spite  of  the  great  im- 
provement in  well-being.  In  all  cases,  however,  as  in  this,  open-air  sleep- 
ing, careful  hygiene,  and  diet  must  be  observed. 

Whoever  undertakes  this  mode  of  therapy  should  acquaint  himself 
with  both  the  theory  and  the  technique.  It  is  not  to  be  undertaken  lightly 
nor  carelessly,  and  general  instructions  are  no  more  than  points  of  the 
compass ;  the  path  to  be  followed  is  determined  by  a  conscientious  study 
of  the  individual  patient  and  his  reaction  to  each  injection. 

Autogenous  vaccines  should  always  be  used,  if  possible,  both  because 
the  organism  concerned  is  certainly  established  and  because  the  antibodies 
produced  are  so  specific  that  even  other  strains  of  the  same  organism  do 
not  give  as  good  results. 

Stock  vaccines  may  be  used  where  the  nature  of  the  organism  is  de- 
termined, and  the  delay  in  the  preparation  of  the  vaccines  may  prejudice 
the  patient's  condition,  or  where  a  culture  may  not  be  obtained  and  the 
clinical  features  of  the  case  make  the  diagnosis  fairly  certain,  as,  for  ex- 
ample, that  over  50  per  cent,  of  the  cases  of  pyelitis  are  due  to  the  bacillus 
coli  and  that  the  urine  is  characteristically  acid  in  these  cases  might 
warrant  the  use  of  stock  colon  vaccines. 

For  further  details  the  reader  is  referred  to  the  chapter  on  Vaccine 
Therapy,  Vol.  I. 

The  number  of  injections  vary  with  the  response  from  three  or  four 
to  a  dozen  or  more. 

It  might  at  first  seem  irrational  to  expect  a  body  already  overwhelmed 
with  poisons  to  react  favorably  to  the  imposition  of  more,  but  the  forma- 
tion of  antibodies  would  seem  to  be  a  local  reaction  at  the  site  of  the 
inoculation  and  occurs  when  the  tissues  at  the  site  of  the  original  infection 
can  no  longer  respond ;  and  these  antibodies  escaping  into  the  circulating 
fluids  effect  in  their  own  particular  way  a  decrease  of  the  toxins. 

Operation. — The  operative  procedures  one  must  have  recourse  to  in 
a  certain  number  of  these  cases  can  be  referred  to  here  only  in  the  briefest 
manner;  for  detail  reference  must  be  made  to  a  surgical  treatise. 

If  an  uncomplicated  perinephritic.  abscess  exists,  incision  and  drain- 
age are  indicated ;  if  a  pyelonephrosis  without  implication  of  parenchyma, 
a  pyelotomy;  but  with  involvement  of  the  kidney  substance  itself  the 
question  of  operation  resolves  itself  into  a  choice  between  nephrotomy 
and  nephrectomy. 

If  nephrectomy  is  to  be  done  it  is  imperative  to  know  the  functional 
ability  and  structural  integrity  of  the  remaining  kidney;  and,  as  the 
decision  between  the  two  procedures  may  not  be  settled  until  the  kidney 
is  exposed  in  the  course  of  the  operation,  this  functional  test  should  be 
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made  in  each  instance.  The  three  constituents  of  the  urine  to  be  deter- 
mined ar^  water,  salts,  and  nitrogen. 

Although  in  certain  forms  of  nephritis  sodium  chlorid  is  discrimi- 
nated against  particularly,  by  the  kidney  (the  determination  is  not  diffi- 
cult), still  it  is  the  first  and  last  functions  that  concern  us  here. 

Catheterization  of  the  ureters  readily  determines  the  output  in  a  given 
time  of  one  and  the  other  kidney  in  terms  of  water  and  nitrogen,  and, 
moreover,  affords  a  study  of  the  exudate  from  each  kidney. 

Allowance  must  be  made  for  certain  variations  in  the  functions  of 
the  two  kidneys  at  any  one  time,  even  in  the  normal  subject;  but  the 
studies  of  Baringer  and  Baringer  (1)  and  those  of  Albarran  cited  by 
them  show  that,  in  the  normal  subject,  this  variation  is  not  great. 

Innumerable  methods  have  been  employed  to  determine  the  question 
of  functional  integrity,  physical  methods  such  as  cryoscopy,  electrical 
conductivity  of  the  urine,  the  eliminations  of  drugs :  potassium  iodid,  the 
salicylates,  phloridzin,  dyes — such  as  methylene  blue,  rosanilin,  etc.  One 
of  the  most  attractive  and  promising  of  these  tests  is  that  with  phenol- 
sulphonephthalein,  which  is  described  in  detail  with  a  review  of  other 
methods  recently  by  Rowntree  and  Geraghty. 

Complete  destruction  of  a  kidney  or  serious  involvement  of  the  struc- 
ture, multiple  abscesses,  would  indicate  immediate  nephrectomy.  With  a 
lesser  degree  of  impairment  of  one  kidney  and  integrity  of  the  other  it 
is  a  nice  question,  determined  more  or  less  by  the  localization  of  the 
process,  whether  it  is  better  to  do  a  nephrotomy  and  drain,  hoping  to 
retain  a  goodly  portion  of  the  damaged  kidney ;  and,  failing  of  prompt  heal- 
ing, do  a  nephrectomy  later ;  or,  whether  it  is  better  to  do  a  nephrectomy 
at  once,  fearing  that  the  retention  of  a  damaged  kidney  may  imperil  the 
other  before  nephrotomy  has  demonstrated  its  efficiency;  or  the  secondary 
nephrectomy  is  done.  I  think,  in  the  light  of  the  comi)ensatory  growth 
of  the  remaining  kidney,  and  its  capacity  for  meeting  the  excretory  needs 
of  the  body,  the  tendency  is  toward  taking  no  chances  of  imixriling  the 
sound  kidney  and  favoring  immediate  nephrectomy. 

If  both  kidneys  are  involved  the  question  of  nephrotomy  or  nephrec- 
tomy must  depend  on  the  relative  involvement  of  the  two  kidneys.  A 
suppurative  process  may  still  be  compatible  with  a  high  degnn*  of  func- 
tional capacity;  and  the  excision  of  a  kidney  that  has  no  function  and 
simply  pours  its  bacteria  and  toxins  on  the  relatively  good  kidney  is  cer- 
tainly indicated.  On  the  other  hand,  if  both  kidneys  are  badly  impaired, 
the  excision  of  one  will  precipitate  a  final  issue,  to  which  the  oi)cratiou 
itself  may  be  the  determining  factor. 
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COMPLICATIONS 


The  pyelonephritis  may  be  associated  with,  indeed  due  to,  tuberculosis 
of  the  kidney  (see  Tubercular  Kidney)  or  renal  calculus  (see  Nephro- 
lithiasis), and  may  introduce  the  problems  of  these  diseases. 

Cystitis. — Cystitis  may  be  due  to  a  pyelonephritis  of  hematogenous 
origin,  but  is  more  commonly  the  condition  to  which  the  pyelonephritis 
is  secondary  by  ascending  infection.  The  treatment  of  the  cystitis,  then, 
is  a  most  serious  consideration,  involving  the  removal  of  the  exciting  cause, 
such  as  stone,  enlarged  prostate,  changing  the  reaction  of  the  urine,  use 
of  urotropin,  bladder  irrigations,  and  the  use  of  vaccines.  In  Stoner's 
article,  referred  to,  83  cases  so  treated  are  cited,  with  47  cured  and  26 
improved. 

Retention  of  Urine. — This  may  occur,  most  commonly  due  to  hyper- 
trophied  prostate,  and,  as  has  been  said  earlier  in  this  article,  powerfully 
favors  the  advance  of  infection.  Prostatectomy  or  a  catheter  life  are 
the  alternatives. 

Suppression. — Suppression  is  an  ominous  symptom,  and  demands  all 
the  efforts  directed  at  this  condition  under  other  circumstances.  To  sup- 
pression will  probably  succeed  uremia,  in  the  combating  of  which  the 
measures  usually  pursued  (see  ^Nephritis)  are  attempted  as  a  forlorn 
hope.  The  infection  from  being  local  may  become  general  and  a  true 
septicemia  follow.  Here  the  measures  applied  in  any  acute  infection 
obtain:  fresh  air,  sufficiency  of  easily  digestible  food,  cold  water  to 
control  temperature,  if  excessive ;  heat  to  the  skin  and  internally  when 
chills  occur.  The  use  of  vaccines,  in  the  smaller  doses  more  frequently 
administered.  When  such  a  condition  prevails  our  efforts  are  to  make 
the  patient  comfortable,  in  which  we  may  be  successful,  to  combat  the 
infection  by  whatsoever  measure  holds  out  any  promise,  but  at  the  pres- 
ent moment  unfortunately  with  very  little  likelihood  of  success. 

Peritonitis. — Peritonitis  is  a  rare  accident  due  to  rupture  of  an  abscess 
into  the  peritoneum,  and  must  be  dealt  with  surgically. 

Cardiac  Hypertrophy  and  Hypertension. — This  is  an  expression  of  in- 
terstitial changes  in  the  kidney,  and  is  to  be  considered  in  the  same  light 
as  when  occurring  in  chronic  interstitial  nephritis — support  for  the  heart 
when  the  compensation  breaks,  and  study  of  the  hypertension  to  determine 
at  what  point  this  increased  blood  pressure  constitutes  an  optimum  for 
the  individual  patient. 

Gastrointestinal  Symptoms. — These  are  sometimes  a  source  of  great 
discomfort  to  the  patient,  and  are  often  the  manifestation  of  uremia.  Gas- 
tric sedatives,  bismuth,  soda,  cerium  oxalate,  gastric  lavage,  cracked  ice, 
cocain,  or  even  morphin,  in  the  worst  cases;  local  measures,  heat  to  epi- 
gastrium,  or   cold,   or  counterirritation   are   all   to  be  tried.      Diarrhea 
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miist  be  controlled,  if  excessive,  by  bismuth  or  opium,  but  it  must  not  be 
forgotten  that  uremic  diarrheas  are  probably  of  purposeful  significance 
in  the  elimination  of  poisons. 

PROPHYLAXIS 

Prophylactic  treatment  begins  with  all  those  rules  of  hygiene,  diet,  and 
exercise  that  make  for  a  healthy  body. 

Next,  it  takes  cognizance  of  possible  causes  of  suppuration  of  the 
kidney  and  endeavors  to  remove  them  or  render  them  less  likely  to  be- 
come operative. 

Recognizing  the  acute  infectious  diseases  as  possibly  excitant  of  the 
process  by  hematogenous  infection,  a  rational  treatment  of  the  disease 
concerned,  an  abundance  of  water,  care  of  the  other  emunctories,  and  es- 
pecial attention  to  local  lesions  in  the  course  of  the  disease,  such  as  ton- 
sillitis, otitis,  adenitis,  or  abscesses,  lessen  the  likelihood  of  pyelonephritis. 
The  administration  of  urotropin  in  the  latter  days  of  a  typhoid  fever  is 
a  preventive  measure  of  importance.  Considering  the  possible  sources 
of  an  ascending  infection,  suppurative  processes  or  inflammations  or 
mechanical  impediments  in  the  urinary  tract  should  receive  attention,  such 
as  gonorrheal  urethritis,  cystitis  from  any  cause,  hypertrophied  pros- 
tate, pelvic  masses  that  might  be  obstructive,  a  bacilluria  without  obvious 
signs  of  inflammation,  movable  kidney  with  Dietl's  crises. 

Instructions  should  be  given  to  mother  and  nurse  in  the  light  of  the 
frequent  infection  of  female  infants  and  children  to  wipe  excretions  away 
from  rather  than  toward  the  vulva,  and  observe  strict  cleanliness  of  the 
parts  and  clothes. 

Appreciating  the  road  direct  by  the  lymphatics,  and  that  infection 
through  the  blood  may  come  from  the  same  source,  the  bowel  should 
receive  attention,  constipation  be  avoided,  and  bacilluria,  usually  from 
bacillus  coli,  during  intestinal  disease,  be  early  detected  and  treated  by 
urotropin,  abundance  of  water,  or  by  alkalies. 

Finally,  attention  must  be  given  to  diseases  of  the  kidney  itself,  to 
which  pyelitis  and  pyelonephritis  are  common,  to  eradicate  them  as  far  as 
possible,  namely,  nephrolithiasis,  tubercular  kidney,  and  hydronephrosis. 

Surgical  cleanliness  must  be  observed  on  the  occasion  of  every  neces- 
sary instrumentation  of  the  genitourinary  tract. 
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CHAPTEK  V 

HYDRONEPHROSIS 

Fkank  Sherman  !Meara 

Hydronephrosis  may  be  either  congenital  or  acquired;  it  is  with  the 
latter  that  we  are  especially  concerned  in  this  chapter. 

Acquired  hydronephrosis  is  the  result  of  an  obstruction,  partial  or 
complete,  to  the  flow  of  urine  anywhere  along  the  course  of  the  urinary 
passages.  It  is  more  likely  to  be  bilateral,  if  the  cause  is  operative  in 
the  bladder,  prostate,  or  urethra.  Pelvic  tumors,  growths,  or  peritonitis 
may  involve  one  or  both  ureters,  depending  on  the  extent. 

A  movable  kidney,  by  causing  a  kinking  of  the  ureter,  is  another 
potent  cause.  Pelvic  tumors,  inflammation,  and  movable  kidney  make 
the  condition  more  frequent  in  women  than  in  men. 

Perhaps  the  most  common  cause  is  renal  calculus,  which  causes 
stenosis  of  the  ureter,  on  the  one  hand  by  impaction  and  on  the  other  by 
cicatricial  contraction  secondary  to  trauma  and  ulceration  caused  by  the 
passage  of  the  stone.  Stone  and  movable  kidney  are  much  more  likely 
to  induce  unilateral  lesion. 

Four  results  are  likely  to  ensue  upon  the  development  of  a  hydro- 
nephrosis, each  of  which  has  both  local  and  remote  results : 

First,  the  tumor  itself,  which,  from  its  size,  interferes  with  the  rela- 
tionship of  the  surrounding  organs,  and  in  some  measure  with  their 
function. 

Second,  the  huge  collection  of  water  in  the  pelvis  induces  atrophic 
changes  in  the  parenchyma  of  the  kidney,  even  to  the  point  of  complete 
destruction,  thus  depriving  the  body  of  the  function  of  that  organ  and 
throwing  all  the  work  on  the  other  kidney. 

Thirdly,  if  Castaigne  and  Rathery  were  correct  in  their  insistence, 
there  is  always  a  lesion  of  the  opposite  kidney,  which,  from  their  clinical 
and  pathological  observations,  and  from  their  animal  experimentations, 
they  attribute  to  the  toxic  effects  of  the  products  of  cell  destruction  in 
the  nephrotic  kidney,  and  they  assert  that  the  serum  of  an  animal  on 
whom  a  ligature  of  the  ureter  has  been  practiced  acquires  nephrotoxic 
properties.  Thus  a  chronic  nephritis  is  induced  in  the  opposite  kidney, 
with  terminal  uremia. 
96 
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Fourth,  these  kidneys  are  especially  prone  to  infection,  and  a  pyelo- 
nephrosis  or  pyonephrosis  set  up  with  consequent  general  toxemia  or 
septicemia. 

Hydronephrosis  may  be  permanent  or  intermittent,  and  it  is  the  latter 
type  that  affords  a  very  interesting  clinical  picture.  It  is  almost  invari- 
ably unilateral,  and  is  due  to  the  kinking  of  the  ureter  of  a  movable  kid- 
ney or  to  an  impacted  calculus,  the  occlusion  by  which  is  overcome  by 
the  collecting  urine. 

The  characteristic  feature  of  intermittent  hydronephrosis  is  the  for- 
mation of  a  huge  tumor,  which  suddenly  disappears  with  the  simultaneous 
passage  of  a  very  large  amount  of  urine.  With  the  accumulation  there 
may  be  pain,  at  times  excruciating,  and  relief  on  disappearance  of  the 
mass. 

In  an  interesting  case  I  had  for  some  time  under  observation  the  col- 
lection would  be  accompanied  by  severe  pains,  like  renal  colic,  and  gradu- 
ally disappear,  the  huge  collection  remaining,  at  times,  for  weeks,  then, 
without  warning,  emptying  itself,  either  to  remain  empty  for  a  long  pe- 
riod or  to  reaccumulate  at  once.  It  would  seem  probable  that  the  degree 
of  pain  would  depend  somewhat  upon  the  rapidity  of  accumulation  and 
be  the  more  severe  in  a  kidney  which  had  not  yet  undergone  much  change. 
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Bilateral  congenital  hydronephrosis  is  incompatible  with  life.  Uni- 
lateral congenital  hydronephrosis  will  compel  surgical  intervention. 

In  the  case  of  acquired  hydronephrosis  the  question  to  be  decided  is 
whether  operation  is  or  is  not  indicated. 

Patients  have  gone  on  for  years  with  no  ap])arent  ill  effects  from  the 
condition  until  the  parenchyma  of  the  kidney  has  been  destroyed,  and 
this  knowledge,  no  doubt,  often  persuades  to  conservative  treatment,  and, 
in  the  intermittent  cases,  a  failure  to  refill  and  a  spontaneous  cure  has 
been  known  to  'occur,  but  the  danger  of  infection  ascending  or  descending 
is  always  present,  and  the  more  remote  possibility  of  rupture  from 
traumatism. 

The  rational  procedure  is  to  set  about  to  determine  the  site  and  nature 
of  the  obstruction,  its  degree,  the  integrity  of  the  affected  kidney,  and 
the  presence  or  absence  of  any  lesion  of  the  other.  This  involves  explora- 
tion of  the  urethra,  cystoscopy  to  determine  obstructive  conditions  in  the 
bladder,  catheterization  of  ureters,  to  determine  the  degree  of  stenosis, 
its  site,  i)orha])s  its  character,  as  the  use  of  wax  ti|>  in  searching  for  atone, 
the  collection  of  urine  from  eitlier  side  to  <l(lermiue  rate  of  How  and 
character  of  urine,  thus  discovering  the  amount  of  functional  impairment 
of  the  affected  kidney,  and  evidences  of  nephritis  in  the  other.     X-ray 


98  HYDRONEPHROSIS 

plates  should  be  secured  to  detect  a  possible  stone,  and  thorough  abdomi- 
nal, rectal,  or  vaginal  examinations  made. 

I  am  convinced  that,  with  the  perfection  of  technique  of  to-day  in  this 
field  of  surgery,  an  operation  is  always  indicated,  which,  exploratory  at  first, 
proceeds  on  the  basis  of  its  findings. 

If  a  stone  is  found,  and  the  previous  examination  of  the  urine  from 
that  side  or  the  appearance  of  the  kidney  warrants  the  assumption  of  a 
functioning  organ,  the  stone  is  to  be  removed  and  the  kidney  saved ;  if  a 
movable  kidney  is  discovered  and  a  restoration  to  its  normal  position  prom- 
ises to  relieve  the  condition,  the  kidney  being  still  functioning,  this  oper- 
ation is  indicated.  Relief  of  constriction  or  plastic  work  on  the  ureter 
may  be  indicated. 

If  the  kidney  has  been  practically  destroyed,  or  the  obstruction  cannot 
be  removed,  or  the  kidney  is  infected,  it  remains  but  a  menace  to  the 
other  kidney  and  the  life  of  the  patient,  and  nephrectomy  should  be  done, 
or  nephrotomy,  followed  by  a  secondary  nephrectomy,  depending  on  the 
findings  at  the  operation. 

For  the  attacks  of  pain,  the  same  local  and  drug  measures  may  be 
used  as  in  renal  colic  (see  Nephrolithiasis). 

In  some  instances  the  patients  contrive  to  find  a  position  that  effects 
a  release  of  the  accumulation,  and  at  times  manipulation  of  the  tumor 
mass,  in  an  effort  to  elevate  it  or  gently  massage  it,  does  the  same;  but 
extreme  caution  must  be  used  in  such  efforts. 

Aspiration  has  been  undertaken,  but  seems  to  me  justifiable  only  in 
cases  of  extreme  pain  not  controlled  by  other  means,  and  where  operation 
cannot  be  done.     It  relieves  the  distention  and  affords  temporary  relief. 

The  site  usually  advised  for  paracentesis  is  on  the  left  side,  just  ante- 
rior to  the  last  intercostal  space ;  but  on  the  right  side,  owing  to  the  inter- 
position of  the  liver  at  this  site,  lower  down,  halfway  between  the  last 
rib  and  the  iliac  crest  and  two  inches  posterior  to  the  anterior  superior 
spine  of  the  ilium. 

After  the  attack  of  pain,  if  operation  has  been  refused,  effort  may  be 
made  by  seeking  various  positions  or  by  the  use  of  binders  and  belts  to 
effect  an  unkinking  of  the  ureter. 

If  infection  has  occurred  and  the  hydronephrosis  converted  into  a 
pyonephrosis,  operation  is  doubly  imperative;  if  refused  or  not  feasible 
the  same  line  of  treatment  is  carried  out  as  suggested  under  similar  cir- 
cumstances when  treating  pyelitis. 

Cystitis  is  to  be  treated,  as  under  other  circumstances,  by  local  appli- 
cations, drugs,  and  irrigations. 

The  other  kidney  may  not  go  scot  free,  and,  as  has  been  said,  it  is 
maintained  by  good  authority  that  the  presence  of  the  hydronephrotic  kid- 
ney, not  its  absence,  imperils  the  other  kidney,  and  a  sclerotic  condition 
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^may  ensue,  with  uremia  as  the  result.  Our  task  is  to  appreciate  the 
involvement  of  the  second  kidney  before  this  accident  occurs,  and  take 
such  measures  to  reduce  its  task  by  dietetic  and  hygienic  precautions  as 
in  any  case  of  chronic  nephritis.     The  development  of  uremia  entails  the 

I  usual  procedures  for  this  condition  (see  Uremia),  but  with  the  knowledge 
that  the  fight  is  that  of  a  forlorn  hope  and  the  appreciation  that  the  best 
we  can  do  is  to  lessen  suffering  by  controlling  the  gastric  distress  and 
preventing  the  onset  of  convulsive  seizures,  more  distressing  to  family 
and  friends  than  to  the  patient  at  this  stage. 


CHAPTER  VI 

NEPHROLITHIASIS 

Feank  Sheeman  Meaea 

^Nephrolithiasis  is  a  condition  which,  in  one  or  more  of  its  manifesta- 
tions, must  be  met  repeatedly 'by  every  general  practitioner  of  medicine; 
a  condition  in  the  consideration  and  treatment  of  which  the  internist,  the 
surgeon,  the  genitourinary  specialist,  and  the  roentgenologist  are  called 
upon  for  their  best  endeavor. 

The  gravity  of  the  affection  depends  very  largely  on  the  presence  or 
absence  of  infection.  As  long  as  the  patient  is  free  from  infection  his 
symptoms  are  referable  only  to  the  mechanical  effects  of  the  stone,  the 
pain  incident  upon  its  movement  through  the  tract,  the  disturbance  of 
function  induced  by  the  irritation,  and  the  obstruction  ensuing  upon  its 
impaction;  but,  when  infection  obtains,  the  case  takes  on  a  new  and 
more  serious  aspect.  The  trauma,  stag-nation,  and  interference  with 
function  attributable  to  the  mechanical  effects  of  the  calculus  render  the 
field  fertile  to  the  seeds  of  infection,  which  may  arrive  at  the  point  of 
least  resistance  either  from  below,  by  way  of  the  genitourinary  tract,  the 
so-called  ascending  infection,  or  from  above,  by  way  of  the  renal  circula- 
tion, the  so-called  descending  or  hematogenous  infection. 

While  in  the  vast  majority  the  stone  is  primary  and  the  infection 
secondary,  there  is  still  a  group  of  cases  in  which  a  previous  infection  of 
the  urinary  passages  has  furnished  the  conditions  under  which  stone  for- 
mation may  occur. 

While  it  is  possible  for  calculi  to  be  present  in  the  form  of  sand  or  of 
the  coarser  gravel  or  even  at  times  as  a  considerable  stone,  and  give  rise 
to  no  symptoms  whatsoever ;  and,  while  such  symptoms  as  are  present  may 
be  of  a  lesser  character,  giving  rise  to  discomfort  and  dull  backache,  which 
may  be  attributed  to  lumbago  or  neuralgia ;  or,  finally,  while  the  infection, 
as  a  pyelitis,  a  cystitis,  or  a  pyelonephritis,  may  dominate  the  2)icture, 
nevertheless  our  earliest  introduction  to  the  condition  and  our  most  com- 
mon experience  with  it  are,  as  a  rule,  on  the  occasion  of  one  of  those  vio- 
lent crises  of  pain  termed  a  renal  colic. 

The  pain  may  be  of  any  grade  of  severity;  as  a  rule,  very  decided, 
100 


TREATMENT  OF  REXAL  COLIC  101 

often  agonizing,  beginning  in  the  lumbar  region  aiul  radiating  in  a  char- 
acteristic way  around  the  side  of  the  abdomen  to  the  gi'oin,  into  the  scro- 
tum and  testicle,  or  into  the  labia  majora  in  the  female,  often  into  the 
penis,  down  the  inner  side  of  the  thigh,  and  at  times  into  the  rectum  and 
perineum.  Nausea  and  vomiting  are  common  accompaniments  of  the 
pain,  as  they  are  of  severe  attacks  of  hepatic  colic.  The  pulse  becomes 
rapid,  the  patient  is  prostrated,  or  may  go  into  collapse.  Not  infrequently 
a  chill  occurs  and  fever  follows,  and  this,  too,  in  cases  not  recognized  as 
septic.  Where  infection  has  taken  place  the  chills  and  fever  may  be  so 
severe  and  frequent  as  to  give  rise  to  the  diagnosis  of  malarial  paroxysms. 
Frequency  of  micturition  may  or  may  not  take  place,  and,  according  to 
Young,  depends  on  the  position  of  the  stone,  those  which  are  low  down  in 
the  ureter,  intramural,  or  projecting  into  the  bladder,  exciting  desire  to 
urinate. 

Sometimes  suppression  follows  and  may  continue  for  hours  or  days, 
due  more  often  to  cessation  of  function  from  irritation  than  from  blocking. 

The  attack  may  be  very  brief  or  last  for  hours,  leaving  a  dull  ache  as 
an  aftermath,  while  the  urine  voided  shows,  from  the  red  and  white  cells 
it  contains,  the  trauma  suffered  by  the  passages. 

It  seems  advisable  to  take  up  the  treatment  much  as  the  demands  are 
made  on  us  in  practice  rather  than  in  the  more  formal  manner  of  a 
treatise. 

TREATMENT  OF  RENAL  COLIC 

Pain,  and  pain  alone,  is  the  consideration  of  the  moment.  The  de- 
mand for  relief  is  imperative.  All  of  the  immediate  symptoms  are  due 
to  the  pain  and  disappear  with  the  pain. 

With  the  first  premonition  of  an  attack  or  in  attacks  of  lesser  severity 

relief  may  be  afforded  by  the  use  of  heat  in  the  shajie  of  a  hot  bath.     It 

is  one  of  the  procedures  the  patient  himself  may  initiate,  awaiting  the 

advent  of  the  physician.     It  is  possible  that  the  attack  may  be  aborted 

•  or  greatly  ameliorated  by  this  means. 

The  patient  enters  a  tub  containing  enough  water  to  submerge  the 
trunk  and  limbs.  The  temperature  of  the  water  on  entering  should  bo 
about  100°  F.  and  gradually  increased  to  110°  F.  to  115°  F.,  deiKjnding 
upon  the  patient's  sensitiveness  to  beat.  Cold  applications  are  made  to 
the  head  during  the  bath.  The  bath  is  contiinied  for  5  to  15  minutes, 
being  interrupted  on  the  occasion  of  any  feeling  of  faintness.  The  effects 
may  well  be  continued  by  rolling  the  patient  in  two  or  three  dry  blankets 
which  are  made  to  inclose  the  body  snugly,  while  cold  is  still  applied  to 
the  head.  In  the  pack  the  patient  often  swet^ts  profusely.  When  taken 
from  the  bath  he  should  be  rubbed  dry,  given  an  alcohol  rub,  but  the 
body  still  kept  warm. 
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The  rationale  of  this  procedure  depends  on  the  effect  of  warmth  on  the 
action  of  muscle  tissue. 

Such  experimental  data  as  we  have  at  hand  point  to  a  diminution  of 
tone  of  both  striated  and  smooth  muscle  under  these  cDuditions.  Such  an 
effect  would  mean  a  relaxation  of  spasm,  and  thus  experiment  has  con- 
firmed experience,  for  the  relaxing  effect  of  the  warm  bath  in  renal  colic 
has  long  been  accepted  by  practitioners  of  medicine. 

Local  Application  of  Heat. — When,  from  the  circumstances  of  the  en- 
vironment, a  hot  bath  is  not  obtainable,  or  from  the  severity  of  the  pain, 
or  the  weakness  of  the  patient,  it  is  not  feasible,  heat  applied  locally  may 
afford  some  measure  of  relief. 

Hot  fomentations:  The  most  rapid  and  efficacious  method  of  apply- 
ing heat  is  in  the  shape  of  cloths  wrung  out  of  hot  water.  Two  or 
three  pieces  of  thick  flannel  cut  to  the  size  of  the  site  of  application 
are  saturated  with  boiling  water,  as  they  lie  in  a  crash  towel  or  other 
container,  the  ends  of  the  towel  being  twisted  in  opposite  directions 
to  squeeze  out  the  excess  of  water  from  the  flannels  it  contains.  Sticks 
attached  to  the  ends  of  the  towel  facilitate  the  process.  The  site  of 
application  is  over  the  lumbar  region  of  the  affected  side  or  over  the 
site  of  greatest  pain.  The  skin  is  smeared  with  oil  or  vaselin,  the  degree 
of  heat  of  the  compresses  tested  to  avoid  a  burn,  the  cloths  then  laid 
on  smoothly,  and  a  dry  flannel  placed  over  them. 

The  fomentation  is  left  on  for  5  or  10  minutes,  then  another  applied 
until  three  or  four  have  been  done.  If  the  procedure  has  been  efficacious 
for  the  time,  it  may  be  repeated  on  a  recurrence  or  aggravation  of  the 
pain. 

Poultice :  While  the  poultice  is  not  so  readily  prepared  as  the 
fomentation,  it  has  the  advantage  of  affording  heat  for  a  longer  time  and 
sparing  the  patient  the  disturbance  of  repeated  applications.  Perhaps  the 
best  material  for  the  poultice  is  flaxseed  meal. 

The  hot-water  bag  or  bottle :  In  no  form  can  heat  be  more  readily 
applied;  but  the  application  cannot  be  so  intimate  throughout  the  area 
to  be  considered  as  with  other  methods.  Care  must  be  taken  that  there 
is  no  drop  or  leak,  and  sufficient  flannel  intervene  between  bag  and  skin 
to  regulate  the  temperature.  The  bag  should  not  be  more  than  half  full, 
the  air  expressed,  by  squeezing  the  water  to  the  nozzle  level,  and  the 
cap  screwed  firmly  on. 

In  this  way  the  bag  becomes  more  pliable  and  makes  more  easy  its 
application  and  retention. 

Hot  douches:  While  affording  another  means  of  applying  heat  lo- 
cally, it  is  rarely  attainable  except  in  institutions,  and  not  applicable  in 
the  severe  cases. 

These  measures,  like  other  measures  of  physical  therapy,  are  our 
best  heritage  from  empiricism,  and  the  belief  in  their  efficacy  has  been 
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fostered  much  more  constantly  by  the  laity  than  by  the  profession.  Just 
at  present,  to  my  mind  fortunately,  physical  therapy  is  enjoying  a 
renaissance.  Much  work  has  been  done  to  analyze  the  effects  of  these 
physical  agents,  yet  it  is  at  the  best  but  pioneer  work. 

As  to  the  rationale  of  the  application  of  heat  locally  in  the  condition 
under  discussion,  I  cannot  do  better  than  quote  Matthes'  summation  of 
our  knowledge  of  such  effects,  namely,  "One  can  actually  influence  the 
distribution  of  blood  hydrothcrapeutically  (1)  through  the  local  appli- 
cation of  heat  or  cold,  which  operates  directly  at  the  site  of  application, 
upon  the  vessels  or  reflexly;  or  (2)  through  the  reaction  upon  other  vascu- 
lar provinces  exerted  hemodynamically  or  reflexly.  We  can  further  assert 
that  we  are  in  a  condition  to  render  the  skin  richer  or  poorer  in  blood 
and  that  we  can  in  this  way  exert  a  considerable  influence  on  the  circula- 
tion of  the  internal  organs.  Unfortunately  this  influence  on  the  circula- 
tion of  the  internal  organs  is  very  incompletely  known  in  its  details"  (2). 

It  is  possible,  then,  that  a  relief  of  congestion  or  inflammation  induced 
by  the  trauma  may  be  afforded  in  this  manner,  and  that  the  relaxing 
effect  upon  the  ureteral  structures  occurs  from  the  local  application  of 
heat  as  it  is  believed  ensues  when  the  application  is  general,  as  in  the 
bath. 

Cold. — Some  cases  are  said  to  find  more  relief  from  the  application 
of  cold  than  heat,  but  I  think  they  are  relatively  rare.  The  best  mode 
of  application  is  the  ice  bag.  I  prefer  the  circular  one.  Use  small  pieces 
of  ice,  enough  to  cover  the  bottom,  water  enough  to  cover  the  ice,  and 
express  the  air  to  render  the  bag  supple  and  easy  of  application.  Put 
gauze  or  muslin  between  bag  and  skin. 

Enteroclysis. — Warm  water  in  the  bowel  may  determine  some  relief 
of  pain.  It  is  best  used  in  the  shape  of  an  irrigation.  The  temperature 
of  the  water  should  be  100°  F.  to  105°  F.,  the  quantity  1  to  3  pints,  to 
which  has  been  added  common  salt  in  the  proportion  of  oi  to  the  i>int 
(physiological  salt  solution).  This  is  introduced  into  a  fountain  syringe 
or  douche  bag,  held  3  to  5  feet  above  the  level  of  the  IhmI.  A  two-way 
tube  should  be 'used,  the  most  easily  improvised  being  two  catheters,  one 
of  a  slightly  smaller  caliber  than  the  other  and  protruding  slightly  beyond 
the  other,  the  smaller  for  the  introduction  of  water  and  the  larger  for 
its  discharge  and  that  of  the  small  solid  particles  that  may  accompany  it. 
These  may  be  kept  together  by  silk  ligatures,  or  may  be  sewed  together. 
The  tubes  should  be  well  oiled  before  introducing,  and  no  forw  useil  in 
the  procedure.  If  obstruction  is  met,  wait  until  any  spasm  provoked  has 
ceased  before  continuing.  Allow  a  little  water  to  flow,  thus  distending 
the  bowel  ahead  of  the  tute  and  facilitating  its  passage.  Pass  the  tul)e8 
in  6  to  9  inches.     A  Kemp  tube,  especially  devised  for  the  pro<'ess.  may 

be  used. 

A  relaxing  effect  on  the  spasm  of  the  ureter  by  the  water  in  the  con- 
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tiguoiis  structure  probably  exerted  reflexly  may  be  assumed.     The  diuresis 
provoked  by  the  procedure  may  also  be  helpful  iu  dislodging  the  calculus. 

Warm  Drinks. — Warm  milk,  barley  water,  Vichy,  or  lemonade  may. 
be  given  with  benefit.     Probably  a  relaxing  effect  is  induced  by  warm 
water  taken  internally,  as  it  is  when  locally  applied ;  at  least,  fall  in  blood 
pressure   attributable  to  lowered  vascular  tone  has  been  observed   after 
the  ingestion  of  warm  drinks. 

Posture. — There  are  certain  postures  in  which  the  patient  may  find 
the  greatest  relief.  He  will  most  certainly  seek  such,  and  the  position 
should  be  respected  as  much  as  possible  by  the  physician  in  his  procedures. 
Occasionally  inversion  of  the  patient  is  efficacious. 

The  above  measures  are  applicable  only  in  the  attacks  of  lesser  severity, 
or  when  the  severity  of  the  attack  has  been  lessened  by  other  measures. 
In  many  cases,  perhaps  in  most  cases,  of  renal  colic  the  demand  for  relief 
is  so  urgent  that  immediate  recourse  must  be  had  to  drugs. 

Drugs. — There  is  no  hesitancy  in  the  choice  of  drugs  under  these  cir- 
cumstances. Morphin  stands  preeminent.  It  must  be  given  hypodermi- 
cally,  down  into  a  muscle  for  a  more  rapid  effect,  and  it  must  be  given 
in  sufficient  quantity.  Not  merely  age  and  weight,  but  the  pathological 
condition  treated  determines  the  dosage  of  morphin,  and  severe  pain  re- 
quires large  doses.  Indeed,  in  the  cruelly  punishing  attacks  of  colic, 
amounts  of  morphin  that  trespass  closely  on  the  danger  line  under  other 
circumstances  may  neither  relieve  nor  manifest  the  usual  toxic  effects. 
In  the  adult,  if  the  colic  demands  morphin,  gr.  14  should  be  the  beginning 
dose,  and,  if  some  result  is  not  seen  in  a  quarter  of  an  hour,  another 
dose  of  gr.  1/8  inay  be  given,  which,  in  turn,  may  be  repeated  in  the  same 
length  of  time. 

Lesser  doses  but  delay  the  effect,  the  patient  is  nagged  by  the  fre- 
quency of  administration,  and  the  physician  left  uncertain  as  to  what 
his  next  dosage  should  be  when  several  small  ones  have  already  been  ad- 
ministered. The  same  unsatisfactory  train  of  events  ensues  if  attempts 
are  made  in  the  severe  cases  to  begin  administration  by  mouth  or  rectum, 
and,  as  our  doses  are  usually  larger  when  given  in  this  manner,  we 
are  left  uncertain,  when  we  feel  compelled  to  give  a  hypodermic,  as  to 
just  how  much  has  already  been  absorbed  and  what  our  hypodermic  dose 
shall  be. 

Chlorofoem. — Another  drug  that  occupies  in  this  therapy  a  place 
second  only  to  morphin,  and,  in  exceptional  cases,  first,  is  chloroform. 

In  the  most  violent  attacks  morphin  may  not  afford  relief  in  doses 
that  the  practitioner  is  willing  to  give.  I  have  given,  in  a  case  of  hepatic 
colic,  gr.  %  of  morphin  in  a  very  short  space  of  time  without  effect.  I 
did  not  care  to  go  beyond  that.  In  these  cases  a  few  whiffs  of  chloro- 
form will  afford  relief,  but  often  not  before  the  patient  is  mildly  anes- 
thetized.    When  the  intensity  of  the  spasm  has  thus  been  broken  up,  the 
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niorphin  previously  administered  becomes  operative  and  is  eflScieA  in 
preventing  the  recurrence  of  the  attack. 

In  these  very  severe  cases  it  is  often  well  to  give  the  chloro- 
form at  once,  and  then,  with  any  premonition  of  recurrence,  give  mor- 
phin,  gr.  1/6. 

The  chloroform  should  not  be  pushed  or  continued  for  any  length 
of  time,  but  enough  given  to  relieve  the  spasm. 

Its  effect  may  be  permanent,  owing  to  the  discharge  of  the  calculus 
during  the  period  of  relaxation  or  to  the  relief  of  the  pressure  behind  the 
obstruction,  the  relaxation  permitting  of  the  passage  of  urine  by  the  im- 
pacted calculus;  or  its  effects  may  be  evanescent  owing  to  a  recurrence 
of  the  original  conditions  giving  rise  to  the  attack. 

In  these  latter  cases  the  addition  of  the  morphin  is  needed. 

The  usually  accepted  view  of  the  cause  of  the  colic  is  the  spasm  set 
up  by  the  irritation  induced  by  the  calculus;  Bevan,  however,  is  confident 
that  the  passage  of  the  stone  through  the  ureter  itself  does  not  cause 
any  pain  at  all,  but  that  "the  cause  of  a  renal  colic  is  a  greatly  increased 
intrarenal  tension  due  to  a  plugging  of  the  ureter"  ( 1 ) ;  and,  while  the 
former  view  is  the  simpler,  still  the  rapid  disappearance  of  the  attack 
with  relief  over  long  intervals,  though  the  stone  is  shown  by  the  X-ray  to 
remain  in  situ,  the  passage  of  stones  of  considerable  size  and  roughness 
without  pain,  and  the  attacks  of  colic  induced  by  blood  clots  or  other  soft 
substances  add  weight  to  Bevan's  view. 

Another  indication  for  chloroform  in  preference  to  morphin  is  in  those 
cases  who  have  a  decided  idiosyncrasy  for  morphin. 

Finally,  one  feels  warranted  in  giving  patients  who  are  prone  to 
such  attacks  and  likely  to  be  taken  when  remote  from  assistance  the  advice 
given  by  Lauder  Brunton  to  patients  suffering  from  angina  pectoris, 
namely,  to  place  a  sponge  in  a  small  bottle  with  a  wide  neck,  and,  on 
the  occasion  of  an  attack,  wet  this  sponge  in  chloroform  and  inhale.  As 
the  patient  drowses  off,  the  bottle  will  fall  from  his  hand,  and  no  harm 
from  overdose  can  occur. 

Atropin.— ^Because  of  the  striking  effect  of  this  drug  on  all  unstriated 
muscle  substance,  whose  function  it  diminishes,  it  is  used  when  these 
structures  are  in  a  condition  of  spasm.  The  best  way  to  administer  atro- 
pin  is  hypodermically,  and  a  sufficiency  used  to  effect  the  puri>o6e: 
gr.  1-100,  gr.  1-75,  or  gr.  1-50  (gm.  O.OOOG-0.0012). 

It  may  be  used  in  combination  with  morphin,  gr.  1-150  to  gr.  1-75, 
thus  bringing  the  sedative  effect  of  the  two  drugs  to  l)ear  at  once.  Each 
tends  to  bring  relief,  though  the  modus  ojx'randi  is  not  identical. 

Another  advantage  of  the  combination  of  the  two  drugs  lies  in  the 
fact  that  the  nausea  and  vomiting,  wliich  in  many  patients  are  the  inevi- 
tahle  sequelae  of  morphin  administration,  are  greatly  ameliorated  or  quite 
prevented  by  the  atropin. 
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Here,  again,  one  mnst  be  assured  that  the  patient  has  never  shown 
marked  idiosyncrasies  for  the  members  of  the  belladonna  group. 

Chloral. — When  the  pain  is  less  severe,  or  has  in  a  measure  been 
controlled,  chloral,  on  account  of  its  sedative  effect  on  all  nerve  struc- 
tures, may  break  the  reflex  between  sensory  irritation,  and  muscular  re- 
sponse in  the  ureter  and  thus  bring  relief.  It  may  be  given  by  the  mouth 
in  doses  of  gr.  xv-xx  (gm.  1.0-1.3),  or  by  rectum  in  an  ounce  or  two  of 
warm  milk,  in  double  the  dose,  gr.  xxx  (gra.  2.0). 

I  refrain  from  mentioning  the  drugs  of  lesser  activity  classed  as 
sedatives,  because  their  usage  is  not  followed  by  satisfactory  results  in 
such  decided  spasm  as  renal  colic,  and  but  defers  the  measures  of  real 
value  that  have  just  been  cited. 

Treatment  of  Other  Symptoms  Than  Pain  During  the  Attack. — 
N^AUSEA  AND  VoMiTiNG. — This  is  SO  intimately  connected  with  the  pain, 
is  so  secondary  in  importance  to  the  pain,  in  the  minds  of  both  patient 
and  physician,  and  so  promptly  disappears  with  the  pain  that  our  atten- 
tions are  directed  entirely  toward  the  latter.  The  treatment  of  the  nausea 
and  vomiting  itself,  except  through  relief  of  the  colic,  would  be  worse 
than  useless.  Those  of  us  who  seek  for  the  protective,  curative,  or  com- 
pensatory significance  of  the  symptoms  in  disease  will  find  it  in  the  relax- 
ation of  the  spasm  induced  by  the  vomiting  that  facilitates  the  discharge 
of  the  offending  calculus. 

Collapse. — Prostration  and  collapse  may  occur  in  very  severe  at- 
tacks and  in  patients  already  weakened.  It  should  be  the  same  as  for 
collapse  in  other  conditions :  heat  to  the  extremities,  a  hot  saline  irri- 
gation at  110°  F.,  to  which  a  cup  of  strong  black  coffee  may  well  be 
added,  diffusible  cardiac  stimulants,  like  ammonia,  the  vasomotor  stimu- 
lants, adrenalin,  m  xv-xx,  into  the  muscle,  caff e in,  as  a  soluble  salt,  ben- 
zoate  or  salicylate,  gr.  v  (gm.  0.3),  or  camphor,  gr.  v  (gm.  0.3),  in  10 
per  cent.-20  per  cent,  solution  in  sterile  oil,  or,  if  the  heart  is  weak,  stro- 
phanthin,  Merck,  gr.  1-120  to  gr.  1-60.  All  these  may  be  given  hypo- 
dermically,  or,  better,  intramuscularly. 

Chill  and  Feveb. — This  may  occur  with  the  colic  when  there  is 
no  infection.  It  passes  with  the  spasm  and  needs  no  especial  treatment, 
unless  out  of  proportion  to  the  pain,  when  heat  to  the  body  during  the 
chill  and  cool  sponge  baths  during  the  fever  may  be  given. 

Recurring  chills  and  fever  occur  with  infection  and  will  be  considered 
under  pyelonephritis. 

Suppression. — The  simple  act  of  catheterization  determines  whether 
we  are  dealing  with  retention  or  suppression.  The  first  24  hours  gives  us 
little  alarm,  as  transitory  anurias  lasting  12  to  24  hours  may  occur  after 
an  attack  of  colic,  as  it  may  after  an  operative  procedure  on  the  kidney  or 
other  abdominal  organs,  but  when  it  runs  beyond  the  first  24  hours  the 
possibilities  of  a  persistent  anuria  are  greatly  increased.     There  is  a  curi- 
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oiis  tolerance,  a  freedom  .from  any  symptoms  of  distress,  that  lasts  five 
or  six  days,  that  may  lure  the  careless  into  a  sense  of  security ;  then  come 
on  a  feeling  of  fatigue,  a  restlessness,  sleeplessness,  and  digestive  distur- 
bances that  betoken  the  earliest  toxic  effects  of  retained  products,  then 
follows  a  uremia,  the  patient  sinking  into  a  coma  in  which  he  dies ;  rarely 
are  convulsive  seizures  present. 

The  mortality  of  non-operated  cases  is  large,  about  70  per  cent. 

Vigorous  treatment  in  the  early  stages  is  indicated,  and  the  earliest 
signs  of  poisoning  should  hasten  any  surgical  procedure  of  promise. 

That  many  of  the  kidneys  of  nephrolithiasis  are  in  a  condition  of 
chronic  congestion  we  know,  and,  appreciating  the  possibility  of  an  in- 
crease of  congestion  as  contributing  to  the  anuria,  we  apply  cups  over  the 
kidney  region,  wet  or  dry,  or  hot  fomentations.  We  further  relieve  the 
congestion  and  enhance  a  vicarious  function  by  inducing  vigorous  cathar- 
sis, by  the  use  of  salines  and  diaphoresis,  by  the  use  of  the  hot  pack  or 
hot  air  bath,  or,  in  the  absence  of  facilities  for  carrying  out  these  measures, 
pilocarpin  hydrochlorid  may  be  given  in  doses  of  gr.  1/10  to  gr.  1/5 
(gm.  0.006-0.01). 

Failure  of  response  of  the  kidneys  to  these  efforts  at  relief  leads  us 
to  stimulate  their  function  by  bringing  to  theni  normal  products  of  ex- 
cretion such  as  water  and  sodium  chlorid,  best  administered,  the  water 
by  mouth  or  with  salt  as  a  physiological  salt  solution  by  the  rectimi  in 
the  shape  of  a  colon  irrigation,  or  often,  better  yet,  by  the  drip  method 
of  Murphy.  One  may  have  recourse  even  to  hypodermoclysis  and  infu- 
sion. With  the  onset  of  uremia  the  infusion  may  Im?  preceded  with  benefit 
by  venesection. 

Drugs,  as  diuretics,  may  be  used,  my  preference  being  for  the  theo- 
bromin-sodium-salicylate  or  diuretin  in  doses  of  gr.  x  to  gr.  xv  (gm. 
0.6-1.0)  three  or  four  times  a  day,  or  some  other  member  of  the  same 
series,  such  as  theocin,  gr.  iii-v  (gm.  0.2-0.3),  4  i.  d.,  or,  in  a  weak  heart, 
caffein  in  the  same  doses.  Alkaline  salts  may  prove  useful,  the  citrate, 
bicarbonate,  or  acetate  of  potash  or  the  acid  potassimn  tartrate  (cream  of 
tartar)  in  dose  of  gr.  xv-xxx  (gm.  1.0-2.0)  every  two  hours,  singly  or  in 
combination. 

Lemonade  or  imperial  drink  (cream  of  tartar  .^s  to  O  iii  of  boiling 
water,  and  lemon  peel  and  sugar  to  the  taste)  may  Ik»  given  ad  libitum. 
Should  the  major  accidents  of  uremia,  convulsions,  occur  they  are  to  be 
treated  as  in  the  uremias  of  nephritis.     (See  Nephritis.) 

Death  from  suppression  usually  occiirs  on  the  tenth  or  eleventh  day. 

After  an  attack  the  patient  should  reuuiin  in  IhhI  until  the  ache  and 
soreness  have  passed  and  the  evidences  in  the  urine  of  irritatitm  of  the 
stone  have  ceased. 

When  infection  occurs  the  picture  changes,  and  we  have  to  deal  with 
pyelitis  and  ])velonephritis.      (See  Pyelitis.) 
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TREATMENT  OF  THE  LITHIASIS 

When  an  attack  of  renal  colic  has  occurred  or  the  presence  of  sand, 
gravel,  or  calculus  has  evidenced  that  a  state  of  lithiasis  exists,  certain 
precautions  must  be  observed  to  avoid  an  aggravation  of  the  condition  or 
prevent  the  onset  of  or  recurrence  of  an  attack. 

The  patient  should  lead  a  quiet  life  with  avoidance  of  excesses  of  any 
kind.  Violent  physical  effort  or  sudden  exertion  may  precipitate  an 
attack  of  colic.  This  does  not  mean  that  a  sedentary  life  should  be  en- 
couraged, for  this  is  a  factor  rather  in  the  production  of  the  condition. 

Exercise. — Exercise  is  important  in  that  a  normal  functioning  of  the 
muscles  encourages  a  normal  metabolism  in  these  structures.  It  must 
be  light  in  those  in  whom  a  colic  has  occurred,  such  as  walking  and  calis- 
thenics and  massage ;  may  take  in  more  vigorous  forms  in  those  in  whom 
sand  or  gravel  alone  have  appeared,  while  it  may  be  said  that,  other  things 
being  equal,  the  younger  the  subject  the  more  active  may  be  the  exercise. 

The  links  in  the  chain  of  events  that  give  rise  to  calculi  are  not  all  of 
them  clearly  discernible.  Our  present  theories  assume  that  in  the  inter- 
mediary stages  of  the  catabolism  of  certain  organic  substances,  members 
of  the  purin  group,  or  in  the  play  of  physicochemical  processes  in  the  dis- 
position of  certain  inorganic  salts,  such  as  the  phosphates,  errors  creep 
in,  errors  which  are  determined  either  by  heredity  or  acquisition;  and, 
further,  that  damage  to  the  kidney,  either  a  trauma  by  salts  precipitated 
in  its  tissue  or  bacterial  infection,  plays  its  part. 

It  is  on  this  assumption  that  we  order  our  therapy,  endeavoring  to  im- 
prove the  functions  of  the  body  at  large  by  wholesome  living,  avoidance 
of  excesses,  exercise,  fresh  air,  baths,  sufficiency  of  sleep,  and  proper  cor- 
relation of  work  and  rest,  aiming  to  lessen  the  tendency  to  errors  in  metab- 
olism, inherited  or  acquired.  It  is  on  this  assumption  that  we  so  order 
our  diet  as  to  burden  as  little  as  possible  the  tissues  with  the  substances 
difficult  of  catabolism;  that  we  avoid  or  ameliorate  infection,  and  that 
we  encourage  elimination. 

Diet. — Our  diet  is  determined  by  the  nature  of  error  in  metabolism  and 
that  in  turn  is  determined  only  by  the  examination  of  the  stone  or  gravel ; 
hence  the  great  importance  of  examining  each  passage  of  urine  to  obtain 
the  calculus  that  may  pass. 

The  vast  majority  of  calculi  belong  to  one  of  three  groups :  uric  acid, 
oxalates,  or  phosphates.  Oxalates,  looked  upon  as  a  product  of  uric  acid 
with  that  substance,  really  form  one  grovip,  found  in  acid  urines,  while  the 
phosphates,  found  in  alkaline  urine,  form  the  second. 

The  phosphatic  calculi  are  as  a  rule  secondary  to  infection  and 
urinary  fermentation,  though  they  may,  like  the  first  group,  be  primary. 

Two  fundamental  principles  are  to  be  observed  in  all  cases,  (1)  sim- 


TREATMENT  OF  THE  LITIIIASIS  109 

plicity  of  diet,  i.  e.,  avoidance  of  rich  food,  multiplicity  of  courses  and 
foods  in  a  course,  and  (2)  sufficiency  and  only  sufficiency,  i.  e.,  for  a  man 
of  ordinary  activities  about  40  calories  per  kilo,  or  2,800  to  3,000  calories 
for  the  man  of  average  weight. 

When  the  stone  or  gravel  is  composed  of  uric  acid,  meats  should  be 
cut  down  to  small  quantities,  and  especially  those  containing  much  cellu- 
lar material  like  sweetbread,  kidney,  liver,  or  brain;  all  smoked,  spiced, 
and  highly  seasoned  food  and  rich  pastry  should  be  forbidden. 

Fats  and  sugars  should  be  given  in  moderation,  and  the  amounts  of 
vegetables,  fruit,  and  milk  increased. 

When  the  stone  is  composed  of  oxalates  those  foods  that  contain  much 
oxalic  acid  or  substances  from  which  oxalates  may  be  derived  should  be 
avoided. 

Most  vegetables  (except  the  legumes,  e.  g.,  peas  and  beans)  are  inter- 
dicted, especially  spinach  and  rhubard,  on  account  of  the  oxalates  they 
contain  and  the  large  amount  of  calcium  in  most  vegetables,  which  ren- 
ders the  oxalates  less  soluble.  Figs,  strawberries,  apples,  and  pears  should 
be  included  in  this  list  of  articles  forbidden. 

On  the  other  hand,  meats  are  to  be  allowed  more  freely,  except  the 
glands,  thymus,  liver,  etc.,  named  above,  and,  according  to  Klemiwrer, 
gelatin,  as  all  these  substances  are  said  to  give  rise  to  oxalic  acid  in  the 
process  of  metabolism. 

When  the  stone  is  composed  of  phosphates  the  vegetable  diet  should 
be  decreased  and  the  meat  increased. 

In  many  cases  the  nature  of  the  stone  is  unknown  or  it  proves  to  be 
mixed  and,  as  Klemperer  has  wisely  said,  ''the  prophylaxis  of  rrnal  cal- 
culus lies  in  the  mixed  diet  dictated  by  nature,"  and,  indeed,  while  we 
seek  to  be  guided  by  the  data  of  scientific  exiwrimentation  and  research, 
our  deductions  should  not  lead  us  too  far  from  the  road  of  ex|K'rience, 
and  we  should  feel  that  until  our  information  is  very  definite  it  is  safer 
to  steer  the  middle  course  and  not  depart  too  widely  from  the  diet  nature 
has  laid  down  for  man.  * 

Alcohol.-!— Alcohol  is  to  be  strictly  forbidden.  Its  ingestion  inter- 
feres with,  not  enhances,  the  metabolic  processes. 

Water. — That  concentration  of  the  urine,  i.  e.,  oligiiria,  /acilitati-s  the 
precipitation  of  the  salts  within  the  kidney  substance  is  a  part  -of  the 
theory  of  calculus  formation,  and  for  this  reason  as  well  as  for  the  pur|)080 
of  flushing  out  mechanically  the  small  crystals  formed  Ix'fore  concretion 
can  ensue,  water  is  given  and  given  in  abundance.  The  quautity  should 
amount  to  ^y^  to  JJ  (pmrts,  which  nsnally  affords  48  to  04  ounces  of 

urine. 

The  water  intake  should  be  fro(pient,  every  2  hours,  or  iil    lurallinu'. 

between  meals,  and  on  retiring. 

Alkaline  Waters.— It  is  often  advised  to  give  alkalies  with  the  idea 
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that  they  have  a  solvent  effect  on  the  stone  formed,  which  seems  to  me 
extremely  dubious,  but  they  do  act  as  diuretics  and  do  diminish  the 
acidity  of  the  urine,  a  reaction  which  favors  uric  acid  and  oxalate  forma- 
tion. 

If  the  urine  reacts  alkaline  the  alkali  should  be  intermittent  lest  the 
formation  of  phosphates  about  existing  stone  occur.  Lithia  waters  have 
been  much  in  vogue,  but  lithia  probably  has  no  effect  to  dissolve  the  acid 
calculi  present  and  probably  does  facilitate  the  formation  of  phosphatic 
calculi.  As  for  the  numerous  mineral  waters  advised,  one  should  assure 
oneself  from  reliable  published  analyses  that  they  do  contain  appreciable 
quantities  of  alkalies. 

If  one  wishes  the  effects  of  alkalies  it  is  better  to  use  them  as  such, 
citrate,  acetate,  or  bicarbonate  of  potash,  in  doses  of  gr.  xxx  every  three 
hours  until  the  reaction  of  the  urine  is  reduced  to  near  the  neutral  point. 

As  for  piperazin  and  its  compounds  and  other  so-called  uric  acid 
solvents  for  which  extravagant  claims  are  made,  I  will  express  my  total 
disbelief  in  their  efficacy  and  dismiss  them  without  further  comment. 


Treatment  to  dislodge  the  stone 

Of  the  various  surgical  procedures  used  for  the  relief  of  this  condition 
mention  only  will  be  made  here;  for  the  indications  and  technique  one 
must  consult  competent  surgical  authority. 

The  X-ray  and  ureteral  catheterization  are  valued  assistants  in  local- 
izing the  obstruction. 

Through  the  ureteral  catheter  local  anesthetics  such  as  cocain  or  eu- 
cain  may  lessen  the  spasm  and  effect  a  release,  or  lubricants  may  be  intro- 
duced in  the  same  way,  such  as  sterile  olive  oil  or  almond  oil. 

Stripping  the  ureter  through  the  vagina  or  rectum  and  dilatation  of 
the  ureter  below  the  point  of  impaction  have  been  attempted. 

Upon  surgery  we  have  to  depend  for  relief  in  a  large  proportion  of 
the  cases.  Ureterolithotomy,  removal  of  stone  from  the  ureter,  and 
nephrolithotomy,  removal  of  stone  from  the  kidney,  may  be  done  when 
no  infection*  or  complication  is  present,  with  a  minimum  danger. 

Of  the  three  operations  on  the  kidney,  pyelotomy,  nephrolithotomy, 
and  nephrectomy,  the  first,  pyelotomy,  or  incision  into  the  pelvis  of  the 
kidney,  is  indicated  when  the  stone  or  stones  are  of  small  or  medium  size 
and  confined  to  the  pelvis  of  the  kidney,  and  is  the  operation  least  to  be 
dreaded  and  gives  the  best  results. 

When  the  stones  are  multiple,  when  branched  into  the  calices  and 
when  infected  nephrolithotomy  may  be  done.  When  infection  is  present, 
however,  the  drainage  sinus  is  loath  to  heal,  the  infection  often  persists 
and  thereby  endangers  the  other  kidney,   so  that  nephrectomy   becomes 
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eventually  imperative.  When,  then,  infection  is  marked,  with  pyelo- 
nephritis, pyonephrosis,  and  perinephritis,  a  nephrectomy  should  be  the 
operation  of  choice. 

A  nephrectomy,  however,  must  be  preceded  by  an  assurance  in  the 
mind  of  the  operator  that  the  remaining  kidney  is  capable  of  functioning, 
and  entails  on  him  the  necessity  of  determining  this  fact  to  the  best  of 
his  ability  by  the  use  of  the  functional  tests,  study  of  water,  saline  and 
nitrogenous  output,  while  the  intake  is  accurately  known,  and  by  the  in- 
spection of  the  remaining  kidney  if  in  doubt. 

More  serious  to  the  patient  and  more  trying  to  the  therai^eutist  is  the 
infection  superadded  to  the  nephrolithiasis,  the  treatment  of  which  will 
be  taken  up  under  pyelitis. 
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CHAPTER  VII 
TUBERCULOUS  KIDNEY 
Fkank  Sherman  Meaka 

If,  in  considering  the  relationship  of  kidney  affections  to  tuberculosis, 
we  accept  the  broad  classification  of  Castaigne  and  divide  the  kidney  le- 
sions into  those  which  show  tuberculous  lesions  and  those  which,  in  a 
tuberculous  subject,  may  be  reasonably  attributable  to  tuberculosis,  such 
as  amyloid  kidney,  parenchymatous  or  interstitial  nephritis,  it  is  only 
with  the  first  class  of  cases  that  this  article  deals. 

Even  among  the  kidneys  that  show  local  tuberculosis  a  discrimination 
must  be  made  therapeutically  between  those  which  share  in  a  general 
miliary  tuberculosis,  are  bilateral  and  not  amenable  to  any  therapeutic 
effort,  and  those  which  are  sometimes  called  primary,  better  termed 
"chronic  localized  tuberculosis,"  which,  at  least  in  its  incipiency,  is  uni- 
lateral in  90  per  cent,  or  more  of  the  cases,  and  in  that  very  fact  enhances 
the  chances  of  success  in  treatment  immensely. 

Of  the  three  possible  modes  of  infection,  hematogenous,  or  descending, 
by  the  genitourinary  tract,  or  ascending  and  by  contiguity,  it  is  the  con- 
sensus of  opinion  to-day  that  in  the  vast  majority  of  cases  the  route  is  by 
the  blood  stream. 

The  original  site  of  infection  may  be  obscure,  as  a  gland,  a  bone  lesion, 
or  old  pulmonary  lesion,  or  more  obvious. 

The  ureter  and  bladder  may  share  in  the  process,  while  the  involve- 
ment of  the  second  kidney,  so  often  due  to  infection  through  blood  or  blad- 
der, from  the  first  is  an  important  fact  in  determining  surgical  procedure. 


TREATMENT 

The  treatment  of  tuberculosis  of  the  kidney,  like  the  treatment  of 
tuberculosis  of  the  lung,  begins  with  the  earliest  possible  appreciation  of 
the  incipiency  of  the  lesion,  so  that  accuracy  of  diagnosis  becomes  an  es- 
sential part  of  the  treatment,  and  too  much  attention  cannot  be  given  to 
the  early  manifestations  of  the  trouble.  The  importance  of  this  statement 
112 
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lies  in  the  fact  that  the  only  curative  treatment  follows  immediately  upon 
the  diagnosis,  namely,  extirpation  of  the  affected  kidney,  and  the  earlier 
this  is  effected  the  more  certain  may  one  feel  of  complete  eradication  of 
the  disease. 

These  earliest  signs  of  tuberculosis  are  usually  expressed  as  distur- 
bances in  the  urine,  either  in  its  composition  or  its  evacuation.  So  com- 
mon are  these  urinary  troubles  in  the  experience  of  every  practitioner  that 
a  pernicious  habit  has  grown  up  of  classifying  such  under  the  rubric  of 
"cystitis"  and  treating  their  importance  as  trivial.  So  remote  are  these 
earlier  manifestations  from  the  disasters  that  eventually  make  plain  the 
true  state  of  affairs  and  interrupted  by  so  many  periods  of  remission  or 
amelioration  that  their  connection  is  often  forgotten  \vhen  the  diagnosis 
is  established.  When  one  considers  that  these  so-called  cases  of  cystitis 
are  the  announcement  of  new  growths,  or  stone  in  the  bladder,  hyper- 
trophied  prostate  or  of  new  growth,  stone,  or  tuberculosis  of  the  kidney, 
and  that,  even  when  the  condition  is  true  cystitis,  pyelitis  and  pyelone- 
phritis may  ensue,  one  feels  that  an  abnormal  condition  of  the  urine  or  its 
passage  should  always  be  dealt  with  seriously  and  investigated  in  the  light 
of  these  possibilities. 

Perhaps  the  first  symptom  that  takes  the  patient  to  the  physician  is 
pain,  stiffness  or  soreness  in  the  muscles  of  the  lumbar  region,  and  here 
again  a  besetting  sin  is  the  inclination  to  call  all  these  pains  lumbago, 
forgetting  their  relation  to  the  kidney  and  other  pelvic  organs,  as  well  as 
to  disease  of  the  spinal  column  and  nerve  roots. 

Again  slight  constitutional  disturbances  for  which  it  is  difficult  to 
attribute  a  cause  may  be  due  to  the  involvement  of  the  kidney  in  a  tubercu- 
lar process. 

The  disturbances  in  the  evacuation  of  urine  that  attract  the  patient's 
attention  are  the  quantity,  frequency,  and  discomfort  attending  it.  Poly- 
uria, not  necessarily  with  pain,  may  be  the  earliest  sign,  while  frequency 
of  micturition,  especially  at  night,  is  fairly  common.  The  pain  varies  in 
degree  and  character,  but  mention  is  made  by  some  authors  of  the  rather 
characteristic  oct'urrence  of  pain  in  the  middle  of  the  act  of  urination, 
relieved  by  its  completion. 

Blood  in  the  urine  may  first  call  the  patient's  attention  to  his  trouble. 
Granted  that,  suspecting  the  kidney  from  any  of  these  symptoms,  the  urine 
be  examined  and  found  abnormal,  a  systematic  search  should  be  instituted 
for  the  cause. 

The  urine  in  these  cases  is  acid  and  contains  red  and  white  cells.  Pus 
[Cells  in  an  acid  urine  excite  the  suspicion  of  one  of  two  conditions,  a 
colon  bacillus  infection  or  tuberculosis. 

Cultures  on  the  ordinary  media  will  discover  the  bacillus  coli,  but  not 
the  tubercle  bacillus,  and  the  absence  of  growth  increases  suspicion  and 
leads  to  a  careful  search  for  the  tubercle  bacillus,  which,  with  care  in 
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examination,  is  almost  invariably  found.  The  red  blood  cells  are  almost 
invariably  present,  intermittently  in  sufficient  quantity  to  show  macro- 
scopically.    Such  hematuria  is  always  highly  suggestive  of  tuberculosis. 

While  the  finding  of  the  tubercle  bacilli  may  be  taken  to  establish 
the  diagnosis  it  does  not  localize  the  lesion. 

A  cystoscopy  determines  the  presence  or  'absence  of  a  bladder  compli- 
cation, while  the  examination  of  the  ureteral  orifices  may  determine  the 
side  involved,  which  a  ureteral  catheterization  makes  more  sure.  The 
urine  taken  from  these  ureters  is  examined  for  the  tubercle  bacilli,  blood, 
pus,  etc.  The  function  of  either  kidney  may  be  determined  by  this  method 
as  well.  The  X-ray  may  add  its  assistance,  and  in  doubtful  cases  the 
tuberculin  test  (hypodermatic)  or  inoculation  of  urine  into  guinea  pigs 
will  help. 

It  is  possible  that  only  an  exploratory  operation  will  disclose  the  local- 
ization of  the  lesion. 

At  the  present  time  the  best  opinion  urges  operation  at  the  earliest 
possible  moment  when  one  kidney  alone  is  affected.  The  failure  of  sat- 
isfactory evidence  of  cure  from  medical  measures  alone,  and  the  danger 
of  increase  of  the  condition  with  involvement  of  the  other  kidney  and 
other  structures  during  the  period  of  medical  treatment,  urge  the  surgical 
procedure.  With  improvement  in  surgical  technique  and  diagnostic 
methods  the  mortality  of  the  procedure  has  steadily  fallen  to  5  per  cent, 
and  less  in  some  series,  while  the  percentages  of  permanent  cures  have  be- 
come exceedingly  encouraging.  Neither  the  presence  of  tuberculosis  in 
other  organs,  nor  involvement  of  the  bladder,  forbids  the  operation ;  on  the 
other  hand,  the  bladder  lesion  heals  the  more  rapidly  after  the  removal 
of  the  kidney. 

Involvement  of  the  other  kidney  does,  however,  contraindicate  neph- 
rectomy. The  interpretation  of  the  urine  coming  from  the  other  ureter  in 
determining  the  involvement  of  the  second  kidney  demands  at  times  nice 
judgment. 

Brown  (1),  quoting  Rovsing,  says,  "the  absence  of  albumin,  pus,  or 
bacteria  from  the  second  kidney  may  be  relied  upon  as  a  rule ;  if  pus  and 
bacteria  are  present  removal  of  the  first  kidney  is  usually  contraindicated, 
while  if  albumin,  but  no  pus  or  bacteria,  is  found,  it  is  not  a  contraindica- 
tion, the  albumin  being  due  to  toxic  changes  and  usually  disappearing 
rapidly  after  the  removal  of  the  diseased  organ." 

The  functional  tests  carried  out  are  such  as  were  discussed  under 
pyelitis. 

As  in  the  surgical  treatment  of  pyelonephritis  the  question  of  nephrec- 
tomy versus  nephrotomy  arises,  and  it  seems  to  me  that  the  pros  and  cons 
in  the  two  conditions  (see  Pyelitis)  are  much  the  same,  except  that  hesita- 
tion and  delay  in  carrying  out  vaccination  and  other  medical  measures  are 
less  justifiable  in  tuberculosis  of  the  kidney. 
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If  the  patient  refuse  the  operation,  or  if  the  two  kidneys  be  so  in- 
volved as  to  make  operation  unjustifiable,  and,  indeed,  after  an  operation, 
whether  there  be  a  residuum  of  tuberculous  infiltration  in  the  bladder  or 
not,  the  patient  is  to  be  treated  like  a  case  of  pulmonary  or  other  form  of 
tuberculosis.  It  is  generally  believed  to-day  that  the  so-called  primary 
tuberculosis  of  the  kidney  is  in  reality  always  secondary  to  a  process  else- 
where in  the  body,  as  has  been  mentioned,  and  even  when  it  is  not  evident 
it  is  to  be  assumed  and  the  therapy  to  be  determined  by  the  assumption. 

Such  treatment  consists  of  an  abundance  of  fresh  air,  a  sufficiency  of 
good  food,  and  a  proper  hygiene.  To  this  may  be  added  cautious  vaccine 
treatment  and  the  relief  of  symptoms  of  distress  caused  by  the  condition 
itself  or  by  its  complications. 

Fresh  air  has  come  to  be  known  as  the  most  important  factor  in  the  successful 
treatment  of  pulmonary  tuberculosis,  but  it  is  not  to  be  forgotten,  as  it  some- 
times is,  that  fresh  air  is  equally  important  in  the  treatment  of  tuberculosis  of 
other  organs  than  the  lung,  and,  indeed,  that  in  so  treating  tuberculosis  of  other 
organs  we  are  often,  perhaps  most  often,  treating  an  incipient  or  latent  tuber- 
culosis of  the  lungs.  But  I  think  we  should  go  further  than  that  and  appre- 
ciate that  a  tuberculosis  is  not  the  only  infection,  acute  or  chronic,  which  is 
benefited  by  fresh  air,  as  was  insisted  on  in  the  chapter  on  Pyelitis. 

Patients,  then,  with  renal  tuberculosis  should  have  an  abundance  of 
air  both  day  and  night,  and  the  same  devices  for  sleeping  out  of  doors  as 
are  used  in  cases  of  pulmonary  tuberculosis  may  he  employed  here,  the 
porch,  the  veranda,  the  lean-to,  the  tent,  the  fire-escape,  the  roof  or,  failing 
these,  the  room  with  the  maximum  number  of  windows  wide  open  and 
with  all  the  precautions  for  protection  used  under  such  circumstances. 

Sunlight,  a  pleasant  environment,  quiet,  freedom  from  dust  all  add 
their  increment  to  the  cure  of  the  patient. 

The  proper  observance  of  hygienic  measures  is  of  importance.  Baths 
should  be  taken  daily  not  only  for  purposes  of  cleanliness,  but  also  as  a 
therapeutic  measure. 

This  latter  result  is  obtained  by  the  cold  bath,  which  stimulates  the 
nervous  functions  and  improves  the  circulation.  In  the  use  of  the  cold 
bath,  however,  one  must  be  guided  by  the  condition  of  the  patient  and  his 
reaction  toward  the  procedure.  These  baths  may  bo  taken  in  the  shape  of 
a  sponge,  plunge,  or  shower. 

The  clothing  of  the  patient  should  be  determined  by  the  practitioner, 
who,  appreciating  the  necessity  of  avoiding  chilling  the  surface  of  the  body 
and  at  the  same  time  preserving  the  tone  of  the  skin,  insists  that  under- 
clothing shall  be  of  wool,  which  readily  absorbs  moisture  and,  being  a 
poor  conductor  of  heat,  allows  the  skin  to  cool  slowly. 

Next  to  wool  silk  is  preferred  for  these  (puilities,  wliile  cotton  and 
linen  are  to  be  avoided.  Overloading  with  clothes  keeps  the  skin  con- 
stantly moist  in  its  own  secretions  and  has  the  relaxing  efFect  of  a  tepid 
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bath,  so  that  in  sudden  exposure  to  the  cold  air  the  vessels  do  not  contract 
and  chilling  ensues.  Clothing  indoors  should  be  light  and  heavier  gar- 
ments added  on  going  out. 

A  sufficiency  of  sleep  and  periods  of  rest  must  be  afforded;  exercise 
should  be  insisted  upon,  but  always  regulated  to  the  individual  patient 
and  his  condition  and  never  carried  to  fatigue.  The  bowels  should  be 
regulated,  first  by  habit  and  diet  and,  if  necessary,  by  medication,  but 
always  by  the  mildest  that  proves  effectual. 

Diet. — The  value  of  an  abundant  dietary  in  pulmonary  tuberculosis  no 
longer  requires  a  militant  advocacy;  it  is  an  accepted  fact,  but  the  value 
of  the  same  dietary  may  not  be  equally  appreciated  in  renal  tuberculosis, 
where  fear  of  overburdening  the  kidney  is  entertained.  When  one  con- 
siders, however,  that,  of  the  three  foodstuffs,  only  one  makes  demands  on 
the  kidney,  the  proteid,  and  that  this  may  be  economized  if  there  is  any 
evidence  of  incapacity  of  the  kidney  in  its  elimination  and,  moreover, 
when  one  considers  the  readiness  with  which  compensatory  hypertrophy 
takes  place  in  the  kidney,  he  may  dispell  such  fears  and  feed  abundantly. 
He  should  remember  that  a  man  whose  pursuits  are  light,  such  as  intel- 
lectual work,  requires  about  3,000  calories  of  food  and  about  100  grams 
of  proteid  a  day  and  just  as  much  more  in  the  condition  under  considera- 
tion as  his  appetite  dictates  and  digestion  handles  and,  further,  it  must 
be  remembered  that  if  our  patient  is  febrile  his  demands  are  not  less  than 
those  of  a  healthy  man  at  rest,  but  more — on  theoretical  grounds  his  re- 
quirements should  be  as  a  minimum  some  25  per  cent.  more. 

The  importance  of  ingestion  of  water  must  not  be  overlooked,  not  only 
as  necessary  to  proper  sequence  of  metabolic  events,  but  also  for  its  specific 
effect  on  the  kidney  and  urinary  passages. 

Tuberculin. — It  is  tempting  to  the  practitioner  to  utilize  this  agent  in 
combating  the  tubercular  process  in  the  kidney,  but  it  must  be  emphasized 
that  the  results  obtained  so  far  in  this  condition  do  not  justify  the  delay 
of  surgical  procedure  when  the  latter  is  indicated.  When,  however,  op- 
eration cannot  or  may  not  be  performed  tuberculin  therapy  finds  a  proper 
place  in  the  treatment  of  the  patient. 

It  cannot  be  reiterated  with  too  much  insistency  that  this  procedure 
is  not  to  be  lightly  undertaken ;  that  it  requires  thoroiigh  knowledge  of  the 
rationale,  accuracy  in  technique,  and  judgment  in  its  application;  that 
one  undertaking  the  use  of  tuberculin  for  the  first  time  should  give  the 
same  conscientious  study  to  the  situation  he  would  feel  incumbent  upon 
him  in  approaching  his  first  appendectomy  or  hysterectomy,  for  as  much 
harm  can  come  to  the  patient  from  an  ignorant  or  neglectful  physician  in 
the  one  case  as  from  an  ignorant  and  neglectful  surgeon  in  the  other. 

If  one  cannot  do  this  or  has  occasion  to  use  tuberculin  but  rarely  it  is 
better  to  elicit  the  aid  of  an  expert  in  its  administration,  or  not  use  it 
at  all. 
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Symptomatic  Teeatment 

In  nonoperable  cases  otir  efforts  are  directed  to  rendering  the  patient 
as  comfortable  as  possible. 

The  hygiene  and  diet  are  considered  as  just  set  do^^^l  and  symptoms 
treated  as  they  arise.  Pain  in  the  kidney  region  is  rarely  severe  unless 
complicated  with  stone  or  abscess  and  then  is  treated  with  local  applica- 
tions and,  if  necessary,  with  drugs  in  the  same  manner  as  specified  in  the 
chapters  on  Nephrolithiasis  and  Pyelitis. 

Still  more  rarely  a  hematuria  may  occur  sufficiently  severe  to  demand 
attention.  Rest  enforced  by  morphin  hypodermatically  is  by  all  odds  the 
most  important  measure,  which  may  be  accompanied  by  the  use  of  cal- 
cium salts,  chlorid,  gr.  xv,  by  the  mouth  4  times  a  day,  or  lactate,  gr.  xx, 
by  hypodermic  injection  at  the  same  intervals,  horse  serum  in  10-c.  c. 
doses,  gelatine  foods  by  mouth  to  meet  theoretical  considerations  dealing 
with  enhanced  coagulation. 

Fever  is  best  controlled  by  the  use  of  cold  water,  as  sponges,  and  open- 
air  treatment;  the  chills  by  local  application  of  heat  at  the  time  of  their 
occurrence ;  sweats,  which  may  be  very  annoying,  by  proper  care  of  the 
body,  avoiding  too  many  bedclothes,  open  air,  hot  drinks  at  night,  sponges 
on  retiring  to  which  vinegar  may  be  added,  §i  to  the  pint  or  more,  or  alco- 
hol sponges,  25  per  cent.,  or  camphoric  acid  in  doses  of  gr.  xx  to  gr.  xxx, 
or,  in  most  obstinate  cases,  by  atropin  in  doses  of  gr.  1-150  to  gr.  1-100. 

Gastrointestinal  disturbances  are  present,  the  anorexia  taxing  the  skill 
of  those  who  order  and  those  who  prepare  the  food,  while  constipation  or 
diarrhea  will  require  modifications  in  the  diet,  the  use  of  laxatives  on  the 
one  hand,  or  astringents  on  the  other;  but  one  should  always  use  the 
mildest  of  these  that  are  efficacious,  cascara,  aloin,  compound  licorice  pow- 
der on  the  one  hand,  and  bismuth  on  the  other,  before  drastic  purges  or 
opium  are  had  recourse  to. 

Complications 

In  the  advanced  cases  the  ingenuity  and  patience  of  the  physician  may 
be  taxed  to  keep  the  patient  even  relatively  comfortable  in  the  presence  of 
one  or  more  possible  complications.  One  of  the  most  common  is  impli- 
cation of  the  bladder. 

Local  applications  of  heat  to  relieve  pain,  the  use  of  acids  or  alkalies 
to  change  the  reaction  of  the  urine,  bolladoimn  or  hyoscyninus  to  diminish 
irritability,  irrigations  of  the  bladder,  or  even  operation  for  drainage  may 
be  necessary,  or  the  use  of  opium.  Pyelitis  and  pyelonephritis,  more 
rarely,  failure  of  function  of  the  kidney,  with  suppression  and  uremia, 
demand  the  efforts  specified  in  the  article  on  J*yelitis  or  i)erinephritic  or 
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paranephritic  abscess  requires  surgical  procedure  or  may  rupture  into  the 
peritoneum. 

PROPHYLAXIS 

Prophylaxis  begins  with  the  patient,  who  submits  himself  periodically 
to  medical  examination  or  at  least  on  the  occasion  of  slight  ailment ;  then, 
on  the  conscientious  examination  of  such  patients  and  the  discovering  of 
incipient  lesions  of  a  tuberculous  nature,  the  prompt  removal  of  same,  if 
possible,  and  detailed  instruction  as  to  mode  of  life  and  work. 

Such  precautions  are  doubly  imperative  in  those  who  are  subjected  to 
a  tuberculous  environment  or  have  a  tuberculous  history. 
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11.    DISEASES    OF    THE    BLADDER 

CHAPTER   I 

CYSTITIS 

E.  L.  Keyes,  Jr. 

PROPHYLAXIS 

The  prevention  of  infection  of  the  bladder  is  by  all  odds  the  most 
important  phase  of  its  treatment,  for  the  normal  bladder  may  be  sjwn- 
taneously  infected  only  by  the  direct  extension  of  gonorrhea  or  tubercu- 
losis from  a  neighboring  organ  (notably  the  prostate  or  the  ureter)  or  by 
irruption  of  an  adjoining  abscess,  while  the  diseased  bladder  (retention, 
stone,  tumor)  may  be  infected  by  any  pyogenic  organisms. 

Prevention  of  Gonorrheal  Cystitis. — This  is  accomplished  by  the 
rules,  especially  the  hygienic  rules  laid  down  in  reference  to  the  treatment 
of  acute  urethral  gonorrhea.  It  is  to  be  noted  that  injections  cause  acute 
cystitis  only  when  they  are  given  brutally  or  to  patients  who  already  have 
a  smoldering,  unsuspected  infection  of  the  bladder  neck. 

Prevention  of  Infection  by  the  Tubercle  Bacillus. — Tubercular  cysti- 
tis threatens  every  patient  with  tuberculosis  of  the  kidney  or  of  the  pros- 
tate and  seminal  vesicles.  The  proper  treatment  of  the  former  is  nephrec- 
tomy, but  the  letter  must  be  treated  by  palliative  measures. 

Prevention  of  Spontaneous  Pyogenic  Infections. — The  bacillus  coli 
and  the  pyogenic  cocci  cannot  attack  the  normal  bladder,  but  if  the  blad- 
der is  congested  or  otherwise  diseased,  as  is  commonly  the  case  in  reten- 
tion, stone,  and  tumor,  it  is  peculiarly  vulnerable  to  infection.  The  re- 
moval of  the  etiological  factor  will,  of  course,  do  away  with  the  danger 
of  infection,  but  such  treatment  is  not  always  possible,  notably  in  cases 
of  large  malignant  tumors.  Under  such  circumstances  the  connnon  sources 
6f  spontaneous  infection  must  be  carefully  watched.  These  are  the  pros- 
tate and  bowel.  There  is  ample  evidence  to  show  that  constipation  causes 
congestion  or  inflammatory  lesions  in  the  mucous  membrane  of  the  colon 
that  permit  absorption  of  the  bacillus  coli  from  the  bowel.     The  bacillus 
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passes  through  the  kidney  and  reaches  the  bladder,  there  to  cause  cystitis 
if  the  bladder  is  not  normal.  Hence  it  is  of  the  utmost  importance  to 
prevent  constipation  in  such  cases. 

The  second  source  of  spontaneous  infection,  viz.,  the  prostate,  may  for 
years  be  the  seat  of  a  mild  infection  (usually  due  to  the  staphylococcus) 
without  causing  any  symptoms  whatever,  yet  forming  an  admirable  focus 
of  infection  in  case  of  any  intercurrent  diseases  of  the  bladder  itself.  The 
thorough  treatment  of  postgonorrheal  prostatitis  constitutes  the  prophylaxis 
here. 

As  a  further  preventive  of  spontaneous  infection  it  is  sometimes  useful 
to  employ  hexamethylenamin  in  doses  of  20  to  30  grains  a  day. 

Prevention  of  Catheteral  Infection.— We  have  already  insisted  upon 
the  gentleness  during  catheterism,  the  asepsis  before  and  the  antisepsis 
after,  which  are  required  to  prevent  infection. 


TREATMENT  OF  ACUTE  CYSTITIS 

Acute  gonorrheal  posterior  urethritis  usually  extends  over  into  the  tri- 
gone and  is  the  type  of  acute  cystitis.  The  treatment  of  this  condition  is 
the  treatment  of  acute  gonorrheal  cystitis.  Acute  cystitis  from  other  bac- 
teria usually  arises  in  the  course  of  a  chronic  inflammation  of  the  bladder, 
excited  by  accentuation  of  the  causes  which  are  keeping  up  the  chronic 
cystitis.  Such  are  the  familiar  "fit  of  the  stone,"  the  acute  cystitis  fol- 
lowing acute  prostatic  retention,  etc. 

The  treatment  of  these  conditions,  .of  course,  depends  largely  upon 
the  existing  cause.  As  a  general  rule,  however,  it  may  be  stated  that  rest 
in  bed,  catheter  irrigations  of  the  bladder  once  a  day  with  warm  silver- 
nitrate  solution  (1:10,000),  or,  if  this  is  too  strong,  with  potassium  per- 
manganate (1:6,000),  boracic  acid,  or  argyrol.  Some  alkaline  diluent 
should  be  administered,  and  proper  measures  taken  to  relieve  the  cause 
of  the  acute  attack. 

TREATMENT  OF  CHRONIC  CYSTITIS 

Since  chronic  cystitis  is  simply  the  manifestation  excited  by  various 
bladder  diseases  (e.  g.,  retention,  stone,  tumor),  the  first  point  in  the  treat- 
ment is  to  decide  whether  the  cause  is  to  be  cured  or  endured.  In  these 
surgical  days  most  patients  prefer  the  knife,  and  this  ultimately  relieves 
the  inflammation  of  the  bladder.  But  if  the  cystitis  is  to  be  endured,  as  in^ 
the  case  of  inflammation  due  to  prostatic  hypertrophy  under  treatment  by 
systematic  catheterization,  inflammation  of  the  bladder  must  be  controlled, 
whether  by  the  use  of  one  of  the  bladder  washes  mentioned  above  or  by 
hexamethylenamin,  or  by  both.     Such  treatment  will  in  some  cases  keep 
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the  ])lad(lor  absolutely  clean;  but  if  the  bladder  is  sacculated,  or  gravely 
infected,  a  mild  cystitis  is  likely  to  persist  in  spite  of  treatment. 


TREATMENT  OP  TUBERCULAR  CYSTITIS 

The  treatment  of  tuberculosis  of  the  bladder,  which  is  never  primary, 
ought  to  be  chiefly  directed  toward  the  primary  focus,  be  that  in  the  in- 
ternal sexual  organs  or  in  the  kidney.  But  as  in  certain  cases  of  genital 
tuberculosis  or  in  bilateral  renal  tuberculosis  it  is  impossible  to  relieve 
the  irritation  caused  by  the  primary  focus,  or  if,  after  removal  of  the 
tubercular  kidney,  ulcerations  persist  in  the  bladder,  these  are  best  treated 
by  hygiene  and  injections  of  tuberculin  according  to  the  usual  rules. 

The  curettage  or  cauterization  of  tubercular  lesions  in  the  bladder  is 
rarely  successful,  and  is  likely  to  leave  the  patient  with  a  fistula.  The 
treatment  is  therefore  justly  looked  upon  as  unwarranted.  On  the  other 
hand,  symptoms  may  sometimes  be  relieved  by  instillation  into  the  bladder 
every  day  of  5  or  10  drops  of  one  of  the  following  solutions,  beginning  at 
the  minimum  dose  mentioned,  and  gradually  working  up  to  stronger  doses: 
Bichlorid  of  mercury,  1:20,000  to  1:5,000;  gomenol  oil,  1  per  cent,  to 
20  per  cent. ;  thallin  sulphate,  2  per  cent,  to  12  per  cent. 

Rovsing  advises  that  the  bladder  be  washed  repeatedly  with  a  5  per 
cent,  solution  of  carbolic  acid  until  this  no  longer  returns  milky,  the  treat- 
ment to  be  repeated  as  soon  as  the  patient  has  gotten  over  its  effects.  He 
claims  excellent  re&ults  from  this  treatment,  but  others  have  found  it  ex- 
cruciatingly painful  and  relatively  inefficient. 

As  a  last  resort  total  cystectomy  has  been  resorted  to  to  relieve  the 
pain  of  tubercular  cystitis. 


TREATMENT  OF  FUNCTIONAL  NEUROSES  OF  THE  BLADDER 

Three  types,  of  neuroses  are  worthy  of  consideration : 

1.  Enuresis, 

2.  Pain  in  the  bladder  or  frequent  and  painful  urination  due  to 
hysteria  or  neurasthenia. 

3.  The  same  symptoms  due  to  reflex  irritation. 

Treatment  of  Enuresis. — Enuresis,  or  idiopathic  incontinence  of  urine, 
is  that  condition  in  which  the  patient  unconsciously  empties  his  or  her 
bladder  without  having  any  control  of  this  act  or  any  physical  cntise  for 
the  same.  Enuresis  commonly  occurs  oidy  in  children  l)otween  the  ages 
of  three  and  twelve,  and  only  at  night.  [Enuresis  ixrurs  during  the  day 
as  well  as  at  night.  In  the  cases  most  developed  it  is  l>oth  n<H'turnal  ami 
diurnal.— Editor.]      Inasmuch  as  this  coiulition  is  apparently  a  purely 
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functional  one,  due  to  inadequate  control  on  the  part  of  the  child,  it  is 
usually  curable  by  the  removal  of  any  existing  cause  of  irritation,  such 
as  adenoids,  adherent  foreskin,  pin  worms,  etc.,  plus  proper  training  of 
the  child. 

The  elements  of  proper  training  are : 

1.  The  child  shall  not  drink  any  fluids  after  5  o'clock  in  the  evening. 

2.  It  shall  be  instructed  that  the  symptom  is  in  some  measure  under 
its  own  control,  so  that  it  shall  help  as  far  as  possible  in  the  cure. 

3.  It  shall  be  taken  up  at  night  often  enough  to  prevent  unconscious 
urination. 

At  first  it  may  be  necessary  to  awaken  the  child  every  half  hour  and, 
if  so,  this  should  be  regularly  done  for  a  number  of  nights,  and  then  the 
interval  gradually  lengthened. 

Various  drugs  have  been  recommended  in  the  treatment  of  this  con- 
dition, among  which  doses  of  a  tenth  of  a  grain  of  the  extract  of  belladonna, 
given  t.  i.  d.  and  increased  until  the  physiological  effect  is  observed,  bear 
the  greatest  reputation.  Rhus  toxicodendron,  or  aromatica,  20  drops  of 
the  fluid  extract,  three  or  four  times  a  day,  is  also  well  spoken  of.  A  few 
years  ago  a  great  deal  was  thought  of  Cathelin's  treatment,  viz. :  injection 
of  salt  solution  into  the  cauda  equina  through  the  terminal  foramen  of  the 
sacrum,  but  this  is  little  spoken  of  latterly. 

Among  other  methods  of  treatment  may  be  mentioned  faradization  of 
the  urethral  mucosa  by  means  of  an  electrode  in  the  membranous  urethra, 
with  the  opposite  pole  over  the  pubes ;  mechanically  shutting  off  the  urethra 
by  means  of  a  clip  which  the  patient  has  to  remove  in  order  to  urinate, 
and  making  the  patient  lie  with  head  low  and  pelvis  high  are  worthy  of 
mention.  [Faradization,  one  pole  in  the  rectum  or  vagina,  the  other  over 
the  pubes,  is  very  valuable,  especially  in  hysterical  subjects. — Editor.] 
But  the  backbone  of  the  cure  is  intelligence  and  hygiene. 

Treatment  of  Reflex  Neuroses  of  the  Bladder.  — Neurosis  of  the  blad- 
der in  the  adult  is  usually  due  to  some  functional  or  organic  disturb- 
ance of  the  sexual  organs,  and  the  only  real  difficulty  in  the  treatment 
of  these  cases  consists  in  the  proper  diagnosis  of  the  cause  of  symptoms. 

The  causes  may  be  divided  into  three  types : 

1.  General  neuroses. 

2.  Causes  peculiar  to  the  male. 

3.  Causes  peculiar  to  the  female. 

Among  general  causes  of  bladder  pains  and  irritations,  indicanuria, 
colitis,  intestinal  adhesions,  and  phlebitis  of  the  iliac  veins  are  especially 
worthy  of  mention. 

Among  the  causes  peculiar  to  the  male,  prostatitis,  vesiculitis,  conges- 
tion or  irritation  of  the  verumontanum,  and  sexual  neurasthenia  may  be 
mentioned. 

Among  causes  peculiar  to  the  female  are  pressure  from  fibroids  or 
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other  tumors,  exudates  and  abscesses,  uterine  misplacement,  eystocele,  and 
the  pregnant  uterus. 

We  do  not  include  in  this  list  reflex  irritation  of  the  bladder  from 
inflammation,  or  distention  of  the  kidney  pelvis. 

Having  identified  the  cause  of  the  irritation,  its  removal,  combined 
with  hygiene  and  a  little  psychic  influence  to  overcome  the  bad  effect  of 
habit,  constitutes  the  treatment. 

ParaJysis  of  the  Bladder. — Paralysis  of  the  bladder  must  be  distin- 
guished from  atony.  Atony  is  weakness  of  the  bladder  wall  resulting 
from  urethral  retention,  of  which  the  common  causes  are  urethral  stric- 
ture and  prostatic  hypertrophy,  carcinoma,  or  bar.  True  paralysis  of  the 
bladder  may  follow  diphtheria  or  may  result  from  any  spinal  lesion,  but 
the  common  cause  is  tabes.  Incomplete  retention  in  an  otherwise  healthy 
bladder,  without  urethral  obstruction,  is  often  a  sign  of  beginning  bladder 
paralysis,  which  is  the  first  evidence  of  tabes. 

Treatment  in  this  early  stage  by  salvarsan  will  sometimes  relieve  the 
paralysis,  but  if  retention  of  urine  continues  in  spite  of  this,  or  if  the 
case  is  seen  only  after  tabes  is  well  established,  the  paralysis  must  be 
treated  by  emptying  the  bladder  systematically  with  a  catheter  as  in  the 
treatment  of  retention  from  inoperable  prostatic  hypertrophy,  especial 
care  being  taken  with  asepsis  and  bladder  irrigation.  If,  in  spite  of  such 
treatment,  the  patient  gets  such  complications  as  acute  prostatitis,  epididy- 
mitis, or  cystitis  much  relief  may  sometimes  be  afforded  by  perineal  section 
and  drainage  of  the  bladder  for  a  few  days  through  a  large  tube. 


CHAPTEE  II 

NEUROSES   OF  THE  BLADDER 

Charles  Godwin  Jennings 

PARALYSIS  OF  THE  BLADDER 

Paralysis  of  the  bladder  is  usually  a  result  of  organic  disease  of  the 
central  nervous  system.  Rarely  it  is  a  neurosis  dependent  upon  reflected 
peripheral  nervous  irritation  involving  the  lower  segments  of  the  sacral 
cord.  Any  disease  or  injury  of  the  cord  that  causes  paraplegia  may  be 
attended  by  a  vesical  paralysis.  Dependent  upon  the  nature  of  the  lesion, 
the  paralysis  may  develop  gradually  or  suddenly,  and  it  may  be  partial 
or  complete. 

Paralysis  is  to  be  distinguished  from  atony  of  the  bladder,  a  con- 
dition more  common  and  met  with  as  a  physiological  manifestation  of  the 
enfeeblement  of  advancing  age  or  in  pathological  states,  as  a  result  of 
the  muscular  debility  and  degeneration  of  severe,  exhausting  acute  and 
chronic  diseases.  It  is  true  overdistention  from  atony  will  cause  a  tem- 
porary paralysis  of  the  muscular  wall  of  the  bladder.  In  this  condition, 
however,  the  muscular  fibers  alone,  and  not  the  nervous  mechanism  of 
micturition,  are  involved,  and  it  should  not  be  spoken  of  as  a  true  paralysis. 

The  striking  and  important  result  of  vesical  paralysis  from  whatever 
cause  is  retention  of  urine.  In  all  acute  and  chronic  diseases  of  the 
nervous  system,  in  comatose  states,  and  in  severe  exhausting  diseases 
like  typhoid  fever  and  other  infections  the  physician  should  be  on  the 
alert  to  detect  a  vesical  paralysis  in  its  incipiency  and  before  extreme 
distention  has  injured  the  bladder  wall  and  rendered  it  liable  to  infection 
by  the  colon  bacillus  or  other  organism. 

Symptoms  of  retention  call  for  immediate  examination  of  the  lower 
abdomen  to  detect  distention.  If  the  bladder  is  palpable  catheteriza- 
tion is  the  remedy  for  immediate  relief.  The  operation  should  be  done 
under  the  strictest  aseptic  precautions.  The  exaggerated  precautious  of 
an  abdominal  section  are  none  too  rigid.  So  long  as  the  paralysis  con- 
tinues the  catheter  should  be  passed  every  eight  or  twelve  hours,  and,  in 
conditions  attended  by  a  polyuria,  such  as  diabetes,  more  frequently.  The 
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condition  is  a  serious  one,  for,  sooner  or  later,  the  bladder  becomes  in- 
fected and  the  too  familiar  train  of  distressing  symptoms  follows. 

Medical  treatment  of  the  condition  is  of  minor  importance,  although 
urotropin  in  full  doses  will  materially  aid  in  preventing  or  delaying  infec- 
tion. The  remedy  should  be  administered  as  soon  as  catheterization  is 
necessary.  Permanent  relief  of  the  paralysis  will  be  dependent  upon  the 
course  of  the  primary  disease  causing  the  symptom.  Remedies  directed 
to  the  bladder  alone  are  of  doubtful  utility.  Electricity,  ergot,  and  strych- 
nin have  been  suggested. 

ENURESIS 

Enuresis  occurs  in  childhood  as  a  neurosis,  the  result  of  hypersensi- 
tiveness  of  the  centers  of  micturition  in  the  cord,  with  deficient  control 
by  the  cerebral  cortical  centers;  or  as  a  symptom  of  various  pathological 
conditions  of  the  urinary  and  other  organs. 

The  nervous  mechanism  of  micturition  consists  of:  1.  The  spinal 
center  in  the  gray  substance  of  the  third,  fourth,  and  fifth  sacral  seg- 
ments; sympathetic  centers,  which  are  cell  complexes  inserted  in  the 
hypogastric  plexus;  and  cortical  and  subcortical  cerebral  centers,  which 
communicate  with  the  spinal  centers  through  fibers  in  the  anterolateral 
columns  of  the  cord.  2.  The  efferent  limb  of  the  reflex  arc,  consisting 
of  sensory  fibers  distributed  to  the  bladder  wall,  which  enter  the  cord  with 
the  posterior  roots  of  the  second,  third,  and  fourth  sacral  segments.  3. 
The  efferent  limb  of  the  reflex  arc,  carrying  motor  fibers  to  the  sphincter 
vesicae  and  detrusor  urinse,  which  reach  the  bladder  by  the  pudendal 
nerve  and  the  inferior  hypogastric  plexus. 

In  infancy  urination  is  purely  a  reflex  act.  The  urine  is  retainetl  in 
the  bladder  by  the  tone  of  the  elastic  tissues  surrounding  the  neck  of  the 
bladder  and  the  urethra,  and  by  the  tonic  contraction  of  the  sphincter 
vesicae.  When  intravesical  pressure  reaches-  a  certain  jwint  efferent  im- 
pulses ascend  to  the  micturition  center  in  the  cord.  From  this  center 
efferent  inhibitory  impulses  are  sent  to  the  sphincter,  causing  the  muscle 
to  relax,  and  motor  impulses  to  the  muscular  wall  of  the  bladder,  which 
then  contracts  and  the  bladder  empties.  At  about  the  end  of  the  stvond 
year  the  spinal  reflex  mechanism  comes  under  the  control  of  the  cen-bral 
centers  and  within  certain  limits  the  urine  is  retained,  or  the  bladder 
emptied,  at  will. 

The  age  at  which  the  cerebral  control  is  establishtnl  de{)end8  upon 
the  inherited  nervous  stability  of  the  child  and  to  some  extent  upon  the 
care  with  which  he  has  l)oen  educated.  After  the  third  year  inability 
to  control  the  discharge  of  the  reflex  spinal  mechanism  of  micturition 
under  ordinary  conditions  constitutes  enuresis.  During  sleep  cerebral 
control  is  lessened,  and  it  is  at  this  time  that  causes  that  excite  reflex 
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discharge  are  most  active.  Nocturnal  enuresis  is  the  more  common  form 
of  the  disorder.  Constant  enuresis,  diurnal,  as  well  as  nocturnal,  is  fre- 
quent. This  form  may  be  due  to  mental  enfeeblement  or  to  some  serious 
disease  of  the  central  nervous  system.  Spina  bifida  occulta  is  an  occa- 
sional cause  and  is  incurable.  Epilepsy  as  a  cause  of  nocturnal  inconti- 
nence should  be  kept  in  mind.  An  incontinence  first  appearing  after  the 
age  of  five  years  and  showing  itself  only  at  irregular  times  may  be  of  this 
character.  The  treatment  of  cases  dependent  upon  these  and  other  se- 
rious diseases  of  the  nervous  system  belongs  to  a  different  chapter. 

When  it  is  impossible  to  ascribe  to  enuresis  an  adequate  cause,  the 
condition  is  considered  as  a  neurosis — essential  or  idiopathic  enuresis. 
These  cases  may  be  considered  as  due  to  the  persistence  of  the  infantile 
mechanism  of  micturition.  With  a  searching  investigation  into  the  clin- 
ical history  and  a  complete  physical  examination,  the  number  of  idio- 
pathic cases  will  diminish,  and  the  physician  should  not  be  content  with 
such  a  diagnosis  until  all  methods  of  investigation  have  been  exhausted. 
Still  it  must  not  be  forgotten  that,  while  in  some  cases  the  irritating 
pathological  condition  is  manifest  and  would  excite  an  enuresis  in  a 
normal  child,  in  most  cases  the  exciting  cause  is  trivial,  and  the  impor- 
tant factor  in  the  condition  is  the  underlying  nervous  instability  of  the 
child. 

This  nervous  instability  may  be  inherited  or  acquired.  The  inherited 
influence  is  shown  by  the  fact  that  the  parents  of  these  children  some- 
times give  a  history  of  enuresis  in  childhood  and  that  other  children  of 
the  family  also  are  afflicted.  Other  functional  nervous  diseases,  like 
chorea,  habit  spasm,  and  night  terrors,  may  be  present. 

An  acquired  nervous  instability  may  be  the  result  of  any  debilitating 
acute  or  chronic  disease,  or  the  nervous  worry  and  strain  that  come  with 
school  life.  It  is  quite  often  noted  that  an  enuresis  improves  or  disap- 
pears during  the  holiday  season  only  to  relapse  with  the  beginning  of  the 
school   period. 

Treatment  of  enuresis  should  be  preceded  by  a  careful,  systematic 
investigation  into  all  the  possible  conditions  that  may  give  rise  to  it. 
Treatment  directed  to  this  symptom  alone,  without  regard  to  its  cause, 
usually  results  in  failure.  After  more  or  less  persistence  it  is  given  up, 
the  condition  looked  upon  as  incurable  by  the  parents,  and  the  child  is 
left  to  drift  along  with  a  distressing  complaint  until  it  is  relieved  by  an 
accidental  cure  of  the  exciting  cause  or  by  the  complete  development  of 
the  higher  centers  of  the  reflex  control  that  comes  with  the  onset  of 
puberty. 

The  various  diseases  that  may  be  the  exciting  cause  of  an  enuresis, 
aside  from  the  diseases  of  the  nervous  system  mentioned  above,  may 
be  considered  under  the  following  heads : 

Hygienic. — Bad  training,  intake  of  excess  of  fluid,  faulty  diet. 
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Urinary  Changes, — Hyperacidity,  alkalinity,  bacilluria. 

Diseases  of  the  Urinary  and  Pelvic  Organs. — Atouy  of  the  sphincter, 
irritability  of  the  bladder,  phymosis,  adherent  prepuce,  adherent  clitoris, 
urethritis,  cystitis,  pyelitis,  vulvovaginitis,  vesical  calculus,  intestinal  par- 
asites, rectal  polyp,  anal  fissure,  chronic  interstitial  nephritis. 

Diseases  of  Remote  Organs. — Adenoids  and  hypertrophied  tonsils, 
thyroid  insufficiency,  chronic  gastric  and  intestinal  indigestion,  chronic 
constipation,  diabetes  mellitus   and  insipidus. 

Hygienic. — A  child  must  be  taught  to  control  its  bladder  and  to  make 
known  its  desire  to  empty  it.  Carelessness  in  this  regard  may  result  in 
a  prolongation  of  the  habits  of  infancy.  Properly  trained,  the  child 
should  have  the  mechanism  of  micturition  under  cerebral  control  by  the 
end  of  the  second  year. 

A  faulty  diet  will  be  found  to  be  the  determining  factor  in  many  cases 
in  which  the  enuresis  first  appears  after  the  age  of  four  or  five  years. 
Dietetic  errors  produce  incontinence  in  predisposed  children  by  inciting 
chronic  intestinal  indigestion  with  resultant  absorption  of  the  products 
of  excessive  intestinal  putrefaction  and  fermentation.  Constipation,  flatu- 
lence, an  irritating  urine,  together  with  the  exaggerated  irritability  of 
the  reflex  center,  resulting  from  impaired  nutrition,  determine  the  in- 
continence. A  diet  in  which  carbohydrates,  particularly  sugar  and  sweets, 
are  in  excess  is  the  most  frequently  observed  fault.  The  writer  has  seen 
many  cases  promptly  cured  by  a  reduction  in  the  starch  and  sugar  con- 
tent of  the  diet.  Elimination  of  the  sugar  alone  is  sometimes  successful. 
Excess  of  meat  proteids  is  more  rarely  a  cause.  In  every  case  of  enuresis 
the  diet  should  be  carefully  prescribed.  There  should  be  such  an  ad- 
justment of  proteids,  fats,  and  carbohydrates  as  to  bring  alwut  the  best 
nutrition  of  the  child  with  the  least  tax  upon  the  digestion.  Excess  of 
fluids  should  be  avoided,  although  it  is  useless  to  attempt  to  control  an 
enuresis  by  restricting  the  fluids  to  a  quantity  k'low  the  physiological  re- 
quirements. The  food  should  be  bland,  and  all  stimulating  articles,  like 
tea,  coffee,  spiced  and  seasoned  foods,  and  meat  juices,  should  be  for- 
bidden. 

Urinary  Changes. — Vesical  irritability  may  be  caused  by  i>olyuria, 
hyperacidity,  or  alkalinity  of  the  urine,  and  bacteriuria.  A  carefiil  anal- 
ysis of  the  urine,  chemical  and  microscopical,  should  be  a  routine  pro- 
cedure in  the  examination  of  every  child  with  enuresis.  The  n(HM?ssity 
for  this  cannot  be  emphasized  too  strongly.  The  routine  tests  for  albumin 
and  sugar  are  not  enough.  A  hyperacidity,  a  few  cells,  or  an  exwsa  of 
epithelium,  indicating  a  mild  vesical  catarrh,  or  infection  with  the  colon 
bacillus  may  be  the  exciting  cause  of  an  enuresis  and  escaiw  detection 
unless  carefully  sought  for. 

Polyuria  may  result  from  too  much  fluid  in  the  diet,  as  noted  above. 
Diabetes  mellitus  will  be  revealed  by  t^e  urinary  analysis.    Chronic  inter- 
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stitial  nephritis,  although  a  rare  cause  of  nocturnal  polyuria  with  incon- 
tinence, should  always  be  kept  in  mind  and  carefully  excluded. 

Hyperacidity  of  the  urine,  with  heavy  deposit  of  urates,  uric  acid,  or 
oxalate  of  calcium,  is  associated  with  many  cases  of  enuresis  and  may  be 
an  important  factor  in  its  production.  This  condition  may  attend  chronic 
derangements  of  digestion,  or  an  excess  of  meat  proteid  in  the  diet.  Such 
cases  demand  a  careful  diet  prescription  with  an  alkali :  acetate  or  citrate 
of  potassium  with  tincture  of  hyoscyamus. 

Alkalinity  of  the  urine  occasionally  is  a  cause  of  vesical  irritation. 
It  occurs  with  a  polyuria  and  a  urine  of  low  specific  gravity,  which  de- 
posits triple  phosphates  and  may  contain  a  trace  of  albumin.  Guthrie 
states  that  a  characteristic  of  this  condition  is  the  quick  repetition  of  the 
discharge  of  a  large  quantity  of  urine  after  the  child  has  been  awakened 
to  empty  the  bladder.  This  condition  may  be  the  urinary  manifestation 
of  an  excess  of  starch  or  sugar  in  the  diet. 

Microscopic  examination  of  the  stained  centrifuged  sediment  of  the 
urine  shows  that  infection  of  the  urinary  tract  by  the  colon  bacillus  is" 
an  occasional  cause  of  enuresis.  The  urine,  when  passed,  is  clear,  highly 
acid,  has  an  offensive  odor,  and  stains  the  clothing.  On  standing,  it 
quickly  becomes  turbid,  and  its  reaction  changes.  There  may  be  a  trace 
of  albumin.  This  condition  may  escape  detection  because  of  imperfect 
examination,  and  the  failure  to  appreciate  that  infection  may  be  present 
without  pus  in  the  urine. 

The  treatment  of  colon  bacilluria  is  the  administration  of  full  doses 
of  alkali  with  or  without  urotropin.  Five  to  ten  grains  each  of  acetate  and 
citrate  of  potassium,  well  diluted  with  water,  may  be  given  before  each 
meal  and  at  bedtime.  Larger  doses  may  be  given  in  obstinate  cases.  At 
the  same  time  five  grains  of  urotropin  may  be  given  after  each  meal. 
Tincture  of  hyoscyamus  or  belladonna  in  elixir  of  buchu  may  be  given  at 
night  to  lessen  the  irritability  of  the  bladder.  This  treatment  should  be 
kept  up  for  several  weeks  or  the  alkali  and  urotropin  may  be  alternated. 
At  the  same  time  the  bowels  should  be  kept  free  and  the  colon  flushed 
two  or  three  times  a  week  to  prevent  reinfection.  While  rarely  neces- 
sary in  a  simple  bacilluria,  in  obstinate  cases  the  administration  of  a 
colon  vaccine  after  the  method  spoken  of  under  cystitis  and  pyelitis  may 
be  advisable. 

Diseases  of  the  Urinary  and  Pelvic  Organs.- — Atony  of  the  sphincter 
is  a  condition  not  easy  to  demonstrate,  but  may  exist  in  feeble  children, 
convalescent  from  acute  illnesses,  or  suffering  from  chronic  nutritional 
diseases.  In  this  condition  the  urine  is  frequently  voided  in  small  quan- 
tity both  day  and  night.  It  probably  never  exists  alone.  These  cases 
may  be  relieved  by  the  general  measures  recommended  below,  directed 
to  improving  the  tone  of  the  muscular  and  nervous  systems,  and  by  local 
treatment  to  the  sphincter  itself.    .The  faradic  or  galvanic  current  finds 
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its  use  here.  The  application  may  be  made  with  one  jwle  attached  to  a 
large  flat  electrode  placed  over  the  lumbar  or  suprapubic  region  and  the 
other  attached  to  a  small  electrode  applied  to  the  ix?rineum.  Some  cases 
do  better  with  a  vaginal,  urethral,  or  rectal  electro<le.  Care  must  be 
used  to  begin  with  the  galvanic  or  a  very  mild  faradic  current,  and 
gradually  accustom  the  child  to  it.  The  discomfort  and  fright  produced 
by  an  injudicious  application  at  first  may  make  further  treatment  imix)8- 
sible.  In  some  cases  massage  of  the  neck  of  the  bladder  through  the  rec- 
tum may  have  a  marked  tonic  effect  on  the  sphincter,  and  at  the  same  time 
relieve  a  catarrh  of  the  deep  urethra  and  jjrostate. 

Excessive  irritability  of  the  bladder  may  be  of  nervous  origin,  but 
usually  it  is  a  symptom  of  infection  along  the  urinary  tract.  The  irrita- 
bility may  persist  after  an  infection  of  the  urinary  tract  or  some  remote 
cause  of  reflex  irritation  has  disappeared.  !Many  cases  of  enuresis  in 
which  it  is  impossible  to  find  an  adequate  cause  may  be  explained  in  this 
way.  The  cause  has  been  removed  but  the  irritability  that  resulted  from 
it  remains  and  the  bladder  is  excited  to  contract  by  the  pressure  in  it  of 
a  small  quantity  of  normal  urine. 

The  treatment  of  an  irritable  bladder  after  the  exciting  cause  of  an 
enuresis  has  been  removed  consists  in  the  administration  of  vesical  seda- 
tives and  the  education  of  the  bladder  to  endure  greater  distention.  It  is 
often  of  advantage  to  keep  the  child  in  bed  for  a  few  days  and  instruct 
it  to  void  at  gradually  increasing  intervals.  In  cases  that  have  i>er8isted 
for  some  time  and  resist  other  measures  the  injection  into  the  bladder  of 
increasing  amounts  of  a  sterile  salt  or  boric  acid  solution  will  Ik»  followed 
by  good  results.  The  injection  may  be  made  through  a  sjuall  soft  cath- 
eter, or,  in  older  boys,  by  hydrostatic  pressure  without  the  introduction 
of  the  catheter. 

Urethritis,  cystitis,  and  pyelitis  are  revealed  in  the  urinary  e.xamina-" 
tion  and  by  pain  and  other  symptoms  referable  to  different  portions  of 
the  urinary  tract. 

Urethritis  i^  an  uncommon  cause,  although  it  may  be  present  in  older 
boys  with  a  long-continued  enuresis,  or  as  a  result  of  blad<ler  infection 
by  the  colon  bacillus.  Very  rarely  there  is  a  gonoctK'cus  infection.  A  deep 
urethritis  in  older  boys  may  require  the  passage  of  a  steel  sound  or  the 
injection  of  argyrol  or  silver  nitrate  into  the  deep  urethra.  The  well- 
known  technique  of  modern  genitourinary  surgery  shoidd  l)e  use<l.  These 
measures  sometimes  promptly  cure  an  enuresis. 

In  addition  to  the  administration  of  urotropin  and  the  salts  of  iM)ta»- 
sium,  colon  infection  of  the  bladder  and  jM'lvis  of  the  kidney  nuiy  lie 
treated  by  a  colon  vaccine.  A  stock  vaccine,  or,  when  |)06sible.  an  autogi- 
nous  vaccine,  may  be  given.  Ten  millions  is  a  suitable  dose  for  a  chihl  of 
five  years.  This  may  be  repeateil  at  intervals  of  four  days  for  several 
doses,   and   the  number  increased   to  fifteen    millions.      The   results   of 
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vaccine   treatment   of   colon    infection    of    the   urinary    tract   are    often 
brilliant. 

A  vesical  calculus  should  be  in  mind  in  certain  obstinate  cases.  An 
elongated  and  adherent  prepuce  and  phimosis  in  boys,  or  an  adherent 
clitoris  in  girls,  is  often  present  in  enuresis,  and  is  the  local  irritant 
that  maintains  the  hyperexcitability  of  the  micturition  reflex.  They 
should  always  be  sought  for,  and,  if  present,  relieved.  Circumcision 
should  be  performed  in  cases  with  redundant  prepuce  and  phimosis. 
Harmonic  has  reported  187  cases  of  enuresis  treated  by  circumcision,  of 
which  130  were  cured,  and  many  other  writers  speak  with  equal  confi- 
dence of  its  beneficial  effect. 

According  to  the  writer's  experience,  the  results  of  operation  alone  will  often 
be  disappointing,  and  too  much  should  not  be  promised  from  it.  Phimosis  should, 
be  looked  upon  as  one  of  the  factors,  sometimes  the  most  important,  of  inconti- 
nence. Even  when  circumcision  is  performed,  treatment  for  the  neurosis  will 
usually  be  necessary  to  complete  the  cure.  The  pathological  irritability  of  the 
nervous  mechanism  of  urination  that  has  been  set  up  by  the  prolonged  local 
initation  will  require  careful  treatment  on  the  general  lines  laid  down  else- 
where. Without  circumcision,  however,  all  efforts  to  overcome  the  condition  may 
be  unavailing. 

A  persistent  balanitis  or  a  vulvovaginitis  may  be  the  exciting  cause 
of  an  enuresis,  and  certain  cases  may  be  traced  to  irritation  of  the  lower 
intestinal  tract.  Parasites,  particularly  the  oxyuris  vermicularis,  should 
be  sought  for  and  properly  treated.  A  rectal  polyp  or  an  anal  fissure  is 
a  rare  exciting  cause.  Constipation  is  a  common  complication,  and  may 
be  an  important  etiological  factor.  The  influence  of  a  loaded  rectum 
may  be  readily  noted  in  mild  cases.  Here  it  will  often  be  noted  that  the 
incontinence  relapses  or  is  aggravated  by  a  period  of  sluggish  bowels. 
Relief  of  constipation  should  be  a  part  of  the  routine  treatment  of  every 
case.  When  the  relation  between  the  two  symptoms  is  marked  the  thor- 
ough emptying  of  the  rectum  before  bedtime  may  alone  cure  enuresis. 
In  the  absence  of  mental  deficiency,  cases  showing  diurnal  as  well  as  a 
nocturnal  incontinence  are  usually  due  to  some  severe  irritation  along 
the  urinary  tract  or  the  contiguous  structures.  Dysuria  also  points  strongly 
to  a  local  cause. 

Diseases  of  Remote  Organs. — Children  with  adenoids  and  hypertro- 
phied  tonsils  are  more  liable  than  others  to  suffer  from  incontinence. 
Fisher  found  enuresis  in  106,  or  14.8  per  cent.,  of  716  cases  operated 
upon,  and  several  other  writers  have  reported  about  the  same  average 
percentage.  Occasionally  .the  enuresis  is  due  solely  to  this  cause,  and 
operation  will  promptly  be  followed  by  relief.  More  often  this  is  only 
one  of  the  factors  or  a  complication  having  no  etiological  significance. 
As  in  circumcision,  the  physician  should  be  careful  not  to  promise  a  cure 
by  operation  alone.     Too  frequently  removal  of  the  adenoids  has  no  in- 
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fluence  on  the  cause  of  the  enuresis.  Such  a  result  is  discouraging  to 
parents  who  have  been  assured  of  benefit  and  may  lead  to  the  abandon- 
ment of  other  essential  therapeutic  measures. 

When  a  cause  of  well-marked  respiratory  obstruction,  adenoids  should 
be  removed.  The  partial  asphyxia  produced  by  them  during  sleep  stimu- 
lates the  vasomotor  center  in  the  medulla,  and  excites  a  polyuria,  an 
important  factor  in  many  cases  of  incontinence. 

One  of  the  most  interesting  of  recent  observations  is  the  curative  effect 
of  desiccated  thyroid  in  certain  cases  of  enuresis.  Hertoghe,  of  Ant- 
werp, first  saw  beneficial  results  from  its  use.  Leonard  Williams,  of 
London,  reported  25  cases,  only  one  of  which  failed  to  be  benefited.  The 
treatment  was  suggested  to  him  by  the  fact  that  a  boy  operated  for  tonsils 
and  adenoids  for  the  cure  of  enuresis  was  made  worse.  I^asoning  that 
the  removal  of  the  adenoids  and  tonsils  had  dej)rived  the  boy  of  a  neces- 
sary internal  secretion,  thyroid  was  administered  to  make  up  for  the 
loss.     The  boy  was  promptly  cured. 

Ruhriih  treated  a  small  series  of  cases  and  noted  remarkable  results 
in  children  presenting  signs  that  might  be  attributed  to  thyroid  insuffi- 
ciency. 

The  writer  has  not  had  an  opportunity  to  try  out  this  remedy,  except  in 
two  cases,  both  girls  from  four  to  five  years  old,  ^^•ith  intractable  incontinence 
from  infancy,  but  without  symptoms  to  indicate  thyroid  insufficiency.  They  were 
not  influenced  by  careful  thyroid  medication  extending  over  a   period  of  three 

weeks. 

Various  disturbances  of  function  of  different  organs  in  the  adult  re- 
sulting from  thyroid  insufficiency  are  so  often  markedly  Ix'nefited  by  thy- 
roid feeding  that  the  experience  of  Williams  should  be  given  serious 
attention. 

As  described  by  Williams,  children  with  thyroid  insufficiency  are 
undersized  and  under  weight.  Their  vitality  is  low  and  they  continually 
show  a  temperature  one  or  two  degrees  below  the  normal.  They  complain 
of  cold,  even  in  summer,  and  often  have  cold,  blanched  fingers,  ^fany  of 
them  have  adehoids  and  show  a  high-arched  palate.  Mental  sluggishness 
is  not  characteristic.  Such  cases  and  others  of  obscure  etiology  in  which 
well-directed  therapeutic  efforts  have  failed  may  l>e  experimentally  treated 
with  thyroid.  To  a  child  of  six  years  one-half  grain  of  desiccated  thy- 
roid may  be  given  morning  and  night,  and  the  dose  increased  gradually  to 
one  grain  three  times  a  day.  It  is  better  to  begin  with  a  small  dose,  as 
overdosage  has  caused  in  some  cases  an  aggravation  of  the  symptoms. 
Favorable  results  should  come  within  two  or  three  weeks,  and  it  is  un- 
necessary to  continue  the  remedy  beyond  this  time  if  no  effect  is  pHxhiced. 
According  to  Williams,  cases  favorably  intluencetl  by  the  thyroid  often 
show  quite  a  remarkable  improvement  in  nutrition  and  a  large  gain  in 
weight. 
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A  chronic  gastric  or  intestinal  indigestion  is  a  predisposing  rather 
than  an  exciting  cause  of  an  enuresis,  although  it  may  act  in  both  ways. 
The  impaired  nutrition,  deranged  metabolism,  and  anemia  that  result 
from  indigestion  render  the  reflex  centers  highly  sensitive  to  irritation 
and  make  possible  an  enuresis  from  an  insignificant  local  irritation;  or 
the  pathological  changes  in  the  alimentary  tract  may  in  themselves  act 
as  the  reflex  irritant  that  excites  the  involuntary  emptying  of  the  bladder. 


General,  Treatment 

All  cases  of  enuresis  will  require  systematic  therapeutics  of  a  general 
character  in  addition  to  the  measures  instituted  directly  for  the  relief 
of  the  specific  etiological  factor,  if  one  can  be  found.  The  condition  is 
so  complex,  so  often  the  result  of  a  combination  of  causes,  that  it  is  best 
to  take  advantage  of  all  means  to  diminish  the  hypersensitiveness  of  the 
mechanism  of  micturition. 

Certain  routine  instructions  should  be  given  for  all  cases.  While 
punishment  in  cases  that  have  continued  for  any  length  of  time  is  uni- 
versally admitted  to  be  more  harmful  than  otherwise,  certain  careless 
and  lazy  children  may  well  receive  judicious  discipline.  Moral  treat- 
ment, an  appeal  to  its  sense  of  delicacy,  and  some  system  of  rewards  will 
materially  assist  the  child's  cerebral  control.  A  cold  spinal  douche  with 
a  brisk  rub  may  be  given  on  retiring  and  the  rectum  unloaded  by  a  warm 
oil  enema.  The  child  should  be  awakened  late  in  the  evening  to  empty 
the  bladder.  The  room  in  which  the  child  sleeps  should  not  be  too  cold, 
and  he  should  be  plentifully  supplied  with  bed  clothing.  Elevation  of 
the  foot  of  the  bed  may  be  of  use,  but  is  often  impracticable.  Some  me- 
chanical device  to  prevent  the  child  from  lying  on  the  back  has  occa- 
sionally been  successful.  An  electrical  device  composed  of  two  metal 
disks  separated  by  absorbent  cotton  or  some  fabric  connected  with  a 
battery  and  bell  has  been  found  successful  by  Genouville.  Saturation  of 
the  fabric  connecting  the  disks  with  urine  completes  the  circuit  and  the 
bell  rings.  Devices  of  this  kind  probably  act  by  suggestion  or  by  putting 
the  cerebral  centers  on  the  alert  for  the  impulses  from  a  full  bladder. 

Every  effort  should  be  made  to  give  these  children  quiet,  invigorating 
surroundings.  A  life  in  the  country  is  to  be  selected  whenever  possible. 
The  nervous  tension  of  school  life  should  be  relieved  or  ameliorated,  and 
all  exciting  occupations  and  amusements  forbidden.  A  holiday  at  the  sea- 
shore, with  freedom  from  the  restraints  of  conventional  city  life,  is  often 
sufficient  to  effect  a  cure.  Restriction  of  fluids  in  the  latter  part  of  the 
day  has  a  good  effect,  ^o  fluid  except  what  is  contained  in  the  food 
should  be  allowed  after  four  o'clock  in  the  afternoon,  and  broths,  milk, 
or  other  liquid  foods    should  be  limited  to  the  lowest  possible  quantity. 
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Careful  inquiry  should  be  made  into  the  diet  habits  of  the  child,  and  every 
article  that  may  be  a  source  of  irritation  to  the  urinary  tract  excluded. 
As  above  noted,  sugar  products  and  highly  seasoned  food  are  often  the 
unsuspected  offenders.  A  simple,  plain,  but  well-balanced  and  digestible 
diet  should  be  prescribed.  Gastric  and  intestinal  indigestion  should  re- 
ceive the  most  approved  treatment. 

Many  children  with  enuresis  are  robust,  well  nourished,  and  otherwise 
well.  Here  it  is  unnecessary  to  give  tonics  or  otherwise  to  burden  the 
parents  with  useless  restrictions.  Local  irritation  of  some  nature  is  the 
cause  of  the  trouble  and  should  be  diligently  sought  and  remedied. 

An  undernourished  and  anemic  child  should  lx>  built  up  by  iron, 
arsenic,  and  cod-liver  oil,  with  rigid  attention  to  its  food  and  digestion. 
Enuresis  and  night  terrors  often  go  together,  and  reveal  the  nervous  origin 
of  the  trouble.  Bromid  of  sodium,  five  to  ten  grains,  before  supper  and 
at  bedtime  may  act  beneficially.  Chorea  should  make  the  physician  sus- 
pect a  rheumatic  cause  and  would  suggest  salicylate  of  sodium. 

Of  drugs  that  directly  influence  enuresis,  belladonna  or  atropin  is 
the  most  frequently  successful.  The  drug  apparently  owes  its  beneficial 
influence  to  its  sedative  effect  on  the  muscular  wall  of  the  bladder.  It  may 
be  given  in  the  form  of  tincture  of  belladonna  or  atropin  sulphate.  Tinc- 
ture of  belladonna  may  be  given  to  a  child  of  five  years  of  age  in  a  dose 
of  five  minims  three  times  a  day,  and  increasing  the  dose  by  one  minim 
every  second  day  until  flushing  of  the  face  from  twenty  to  thirty  minutes 
after  administration  shows  that  the  full  physiological  effect  has  been  ob- 
tained. It  may  then  be  reduced  one  minim  a  day  until  the  flushing  ceases, 
and  this  dose  continued  for  several  days.  If  no  effect  is  produced  after 
the  drug  is  pushed  to  the  limit,  it  is  useless  to  continue  it.  It  is  unwise 
to  keep  a  child  for  weeks  in  a  state  of  mild  belladonna  intoxication. 
Atropin  sulphate  may  advantageously  take  the  place  of  belladonna.  A 
common  way  to  prescribe  it  is  one  grain  to  two  ounces  of  water.  One 
minim  of  this  solution  will  represent  about  1-1,000  gr.  of  the  drug.  Two 
minims  may  be  given  as  the  initial  dose  to  a  child  of  five  years,  increas- 
ing one  minim' every  second  day,  as  directed  for  the  administration  of 
tincture  of  belladonna.  The  writer  prefers  to  give  the  remedy  in  a  vehicle 
such  as  elixir  of  buchu  or  santal,  with  five  to  t»'n  grains  of  acetate  of 
potassium,  which  acts  to  allay  irritability  of  the  nuicous  membrane  of 
the  bladder.  Tincture  of  hyoscyamus  may  replace  the  belladonna  when 
there  is  infection  along  the  urinary  tract.  It  may  1m^  given  in  a  dos<»  dou- 
ble that  of  belladonna.  Tincture  of  nux  vomica  or  strychnin  sulphate  is 
indicated  in  all  cases  in  which  an  atony  of  the  sphincter  is  a  factor  in 
the  enuresis.  Strychnin  acts  also  as  a  tonic  to  the  hypersensitive  centers 
in  the  cord.  Freyberger,  in  cases  that  have  resisted  lx«lladonna,  has  found 
good  results  from  fluid  extract  of  rhus  aromatica  in  doses  from  five  to 
ten  minims  to  a  child  of  five  years.    He  believes  the  drug  acts  as  a  power- 
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fill  tonic  to  the  bladder,  similarly  to  mix  vomica.  In  cases  of  nocturnal 
incontinence  the  doses  of  hclladonna  may  be  given  in  the  latter  part  of 
the  day  so  that  the  child  will  be  under  its  full  influence  during  the 
sleeping  hours  and  thus  escape  some  of  its  unpleasant  effects. 

Ergot  has  been  given  as  a  vesical  tonic  in  cases  of  atony  of  the  sphinc- 
ter. In  the  writer's  experience  it  has  not  proven  of  value  when  bella- 
donna and  strychnin  have  failed. 

Epidural  injections  of  saline  solution  were  proposed  by  Cathelin  in 
1901  to  relieve  incontinence.  The  method  may  be  used  in  some  obstinate 
cases  when  gentler  measures  have  failed.  The  writer  has  not  seen  cases 
where  he  has  considered  it  justifiable. 

Under  aseptic  precautions  a  hypodermic  needle  two  and  one-half 
inches  long  is  introduced  through  the  sacral  hiatus  at  the  lower  end  of 
the  spinal  cord.  It  thus  reaches  the  space  between  the  periosteum  lining 
the  canal  and  the  dura  mater  of  the  cord,  below  the  filum  terminale 
which  ends  at  the  second  sacral  vertebra.  The  formula  recommended  is 
sodium  chlorid,  0.2  gTam;  cocain  hydrochlorate,  0.01  gram;  sterile  dis- 
tilled water,  100.0  grams.  Ten  c.  c.  of  this  solution  should  be  slowly  in- 
jected, gradually  increasing  the  dose  in  succeeding  injections  to  20  c.  c. 
Five  to  ten  injections  are  given  at  intervals  of  from  two  to  five  days.  A 
mild  anesthesia  may  be  necessary  in  nervous  children. 

Tuckey,  Bernheim,  Cullor,  and  other  practitioners  of  hypnotic  sug- 
gestion consider  this  form  of  treatment  almost  specific  in  enuresis  uncom- 
plicated by  organic  disease,  and  have  reported  some  remarkable  collections 
of  cases.  Dubois  would  reserve  hypnosis  for  exceptional  cases,  although 
he  believes  that  suggestion  is  the  most  important  part  of  a  number  of 
methods  of  treatment.  Considering  the  confidence  with  which  some 
writers  speak  of  the  different  means  of  cure  which  they  advocate,  it  seems 
quite  probable  that  the  results  obtained  are  often  largely  due  to  the  influ- 
ence of  suggestion  upon  the  child.  A  physician  confident  of  the  results 
of  his  favorite  measure  unconsciously  brings  to  bear  a  strong  suggestive 
influence  that  is  an  efficient  aid  in  restoring  the  nervous  balance  of  a 
pathological  reflex  mechanism. 

Hypnotic  suggestion  may  have  a  use  in  selected  cases  that  resist  well- 
ordered  conventional  therapeutics,  but  its  field  is  necessarily  restricted. 
Very  few  physicians  possess  the  mental,  and  physical  characteristics  that 
are  to  be  noted  in  successful  practitioners  of  suggestive  therapeutics.  To- 
ward hypnotism  most  of  them  feel,  with  Dubois,  that  "the  attitude  of  the 
wonder-worker  that  one  has  to  take  is  so  repugnant  to  me  that  it  brings 
the  blush  of  shame  to  my  cheeks  when  I  decide  to  use  it." 
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III.   DISEASES   OF   THE   MALE   SEXUAL  ORGANS 

CHAPTER  I 

GONORRHEA 

E.  L.  Kf.yes,  Jr, 

The  underlying  principles  for  the  treatment  of  acute  urethral  gonorrhea 
are  quite  different  from  those  upon  which  the  treatment  of  chronic  urethral 
gonorrhea  is  based.  And  since  our  practice  upon  so  relH'llious  a  malady 
depends  very  largely  upon  the  soundness  of  our  principles  it  is  essential 
at  the  outset  that  we  define  what  is  meant  by  acute  and  what  by  chronic 
urethritis. 

Acute  urethritis  is  an  inflammation  of  the  urethra  of  such  severity  as 
to  cause  pain,  bleeding,  or  a  profuse  discharge  of  pus  (exception  made  for 
the  obviously  chronic  conditions  about  the  posterior  urethra,  and  its  ad- 
nexa,  that  so  commonly  cause  painful  erections  and  painful  urination, 
though  manifestly  not  associated  with  any  acute  inflammation). 

Chronic  urethritis,  on  the  other  hand,  is  that  inflammation  of  the 
urethra  characterized  by  slight  or  intermittent  discharge  of  pus,  no  pain 
(with  the  exception  just  referred  to),  and  no  spontaneous  hemorrhage,  un- 
less this  hemorrhage  be  due  to  stricture. 

Acute  gonorrheal  urethritis  usually  lasts  at  least  a  month  from  the 
onset  of  the  disease,  for,  although  the  acuteness  of  the  inflannnalidu  may 
be  controlled  during  this  first  month  by  the  use  of  the  s<walled  rrpressive 
treatment,  the  patient  is,  nevertheless,  in  a  state  of  what  might  Ik*  callwl 
potentially  acute  gonorrhea,  since,  during  this  period,  the  gonococci  reside 
in  a  mucous  membrane  not  fortified  by  Incal  immunity,  ami  are,  there- 
fore, capable  of  exciting  an  acute  inflammation  if  evi-r  the  repressive 
treatment  fails,  either  through  excessive  zeal  or  through  neglwt. 

Later  in  the  disease,  at  any  time  while  there  are  still  gnn<K'o<'ei  in  the 
urethra,  an  acute  outbreak  may  occur,  but  this  exacerbation  differs  from 
the  original  outbreak  by  its  lesser  severity,  both  in  intensity  and  in  dura- 
tion. Moreover,  subse(pu^nt  attacks  of  gonorrhea  are  likely  (lioubtleaa 
because  of  local  immunity)  to  be  milder,  briefer,  and  more  readily  cou- 
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trolled  than  the  first  outbreak.     This  is  a  fact  always  to  be  remembered  in 
treatment. 

Chronic  urethral  gonorrhea  is  divisible  into  three  periods : 

1.  That  of  true  chronic  gonorrhea,  during  which  the  gonococci  are 
still  present. 

2.  That  of  postgonorrheal  urethritis,  during  which  a  catarrh  persists, 
although  the  original  cause  of  that  catarrh,  i.  e.,  the  gonococcus,  has  dis- 
appeared. 

3.  The  period  of  postgonorrheal  neuroses. 

Needless  to  state,  the  duration  of  these  conditions  knows  no  precise 
limits.  The  postgonorrheal  urethritis  is  usually  brief;  while  the  post- 
gonorrheal neuroses  differ  in  no  respect  from  similar  neuroses  due  to 
purely  sexual  causes. 

TREATMENT  OF  ACUTE  URETHRAL  GONORRHEA 

The  treatment  of  acute  urethral  gonorrhea  comprises  five  distinct 
topics : 

The  preventive  treatment,  the  abortive  treatment,  the  repressive  treat- 
ment, the  terminal  or  expectant  treatment,  the  treatment  of  complications. 

Preventive  Treatment 

Gonorrhea  in  the  male  may  be  prevented  by  discouraging  the  male  from 
visiting  the  foci  of  disease,  by  disinfecting  those  foci,  or  by  protecting  the 
errant  male  by  the  use  of  a  condom,  or  of  preventive  injections  after 
exposure. 

The  prevention  by  social  and  moral  means,  by  educating  the  young  in 
a  knowledge  of  their  sexual  instincts,  and  the  dangers  arising  therefrom — 
this  is  at  present  receiving  a  world-wide  trial.  The  elucidation  of  sexual 
matters  in  an  intelligent  and  sympathetic  way  to  adolescents  can  scarcely 
fail  to  prove  a  most  efficient  deterrent  in  many  instances.  And  although 
generations  will  doubtless  pass  before  the  result  of  the  crusade  can  be 
known  this  is  surely  the  safest  way  of  preventing  gonorrhea. 

Prevention  of  gonorrhea  by  disinfection  of  the  foci  of  disease  is  prac- 
ticable only  in  reference  to  the  army  and  navy  services,  where  the  men, 
as  well  as  the  women,  can  be  kept  under  observation,  Reglementation  in 
the  world  at  large,  where  most  women  and  all  men  are  clandestine  of- 
fenders, and,  therefore,  escape  the  law,  has  proved  quite  inefficient. 

Personal  prevention  by  the  use  of  a  condom  is  not  as  safe  as  it  would 
appear  to  be,  for  I  have  known  several  men  to  become  infected  in  spite 
of  an  unbroken  condom.  Personal  prevention  by  the  use  of  antiseptic 
injection  immediately  after  exposure  is  singularly  efficacious. 
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Statistics  of  the  navy  show  a  reduction  in  venereal  morbidity  by  the 
injection  of  1  per  cent  i)rotargol  (or  a  similar  antiseptic)  applied  within 
12  hours  of  exposure  and  retained  for  three  minutes. 

Irrigation  with  1 :5,000  potassium  permanganate  is  apparently  equally 
efficient.  The  private  citizen  may  protect  himself  by  the  injection  with  a 
minim  dropper  in  the  first  inch  or  two  of  the  urethra  of  a  few  drops  of  5 
per  cent,  protargol  in  glycerin,  by  the  instillation  of  a  protargol  bougie,  or 
by  the  injection  of  a  1  per  cent,  solution  of  the  same.  Of  these  methods 
the  most  efficient  is  probably  the  last,  if  the  solution  is  freshly  made 
from  a  powder  (which  can  be  conveniently  carried  about).  Many  other 
silver  salts,  if  used  in  appropriate  strength,  are  doubtless  as  efficient  as 
protargol.  The  earlier  the  injection  is  made  the  more  efficacious  it  is. 
The  injection  should  never  be  repeated. 

The  Abortive  Treatment 

TRe  attempt  to  abort  acute  gonorrhea  depends  for  its  success  upon  the 
application  to  the  urethra  of  a  solution  sufficiently  strong  to  kill  all  gono- 
cocci  in  one,  or,  at  most,  in  a  few,  applications.  Although  such  methods 
may  abort  many  cases,  they  are  calculated  to  excite  an  acute  urethritis,  so 
that,  if  the  last  gonococci  are  not  killed,  their  multiplication  is  encouragetl, 
and  failure  implies  a  much  more  severe  acute  gonorrhea  than  if  the  pa- 
tient had  been  treated  from  the  outset  by  repressive  measures. 

In  practice  one  aborts  fully  as  many  gronorrheas  by  repressive  measures  as 
by  the  abortive  treatment,  and  one  leaves  those  not  aborte<l  in  a  far  better 
condition.  For  this  reason  I  do  not  employ,  and  cannot  advise,  the  use  of  abortive 
treatment. 

Repressive  Treatment 


The  repressive  treatment  of  acute  urethral  gonorrhea  consists  in  the 
employment  of  all  such  measures  as  are  calculated  to  destroy  the  gono- 
coccus  without' irritating  the  urethra.  The  keynote  to  this  form  of  treat- 
ment is  the  avoidance  of  all  irritants.  Repressive  treatment  is  both  gen- 
eral and  local. 

General  Treatment 

Cleanliness. — Inasmuch  as  any  contact  of  the  urethral  pus  with  the 
patient's  eyes  is  likely  to  excite  virulent  gonorrheal  ophthalmia,  he  must 
be  impressed  with  the  necessity  of  cleansing  his  hands  very  carefully  every 
time  he  touches  the  penis.  For  this  eb-ansing  no  antiseptic  is  required: 
soap  and  water  suffice.  It  is  noteworthy  that  infants  acquire  gonorrheal 
ophthalmia  with  the  greatest  readiness;  adults  rarely  do  so.    In  almost  15 
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years  of  office  experience  I  cannot  recall  a  single  case  of  conjunctival  in- 
fection among  the  patients  who  came  to  me  with  nrethral  gonorrhea. 

The  local  cleanliness  required  applies  chiefly  to  those  patients  whose 
discharge  is  free.  If  the  foreskin  is  long,  especial  care  must  be  taken  in 
cleansing  the  preputial  cavity,  and  hydrogen  peroxid  (diluted  to  one- 
third  strength)  may  be  required  for  this. 

In  order  to  keep  the  urethral  discharge  from  reaching  the  clothes  and 
irritating  the  foreskin,  a  protective  dressing  must  be  worn  until  the  dis- 
charge has  been  reduced  to  a  morning  drop.  The  best  dressing  for  a 
patient  with  a  long  foreskin  is  a  strip  of  a  2-inch  gauze  bandage  per- 
forated to  admit  the  glans  penis.  The  gauze  is  slipped  on  back  of  the 
corona  and  then  the  foreskin  is  carefully  pulled  forward,  holding  the  gauze 
in  place.  If  the  discharge  is  not  profuse,  a  piece  of  cotton  may  be  em- 
ployed instead  of  this  gauze.  While,  if  the  foreskin  is  short,  the  patient 
has  to  protect  himself  by  wearing  or.e  of  the  so-called  gonorrhea  bags,  or 
some  home-made  substitute  for  the  same. 

Rest. — Physical  rest  is  one  of  the  most  important  helps  in  the  success- 
ful treatment  of  acute  gonorrhea.  It  is  impracticable  to  put  the  patient 
to  bed.  Indeed,  it  is  questionable  whether  the  mental  disturbance  excited 
by  complete  rest,  with  all  the  social  and  physical  inconvenience  this  en- 
tails, would  not  do  more  harm  than  good.  But,  while  the  patient  is  per- 
mitted to  be  up  and  about,  his  business  or  pleasure  should  not  include  pro- 
longed standing;  any  but  the  shortest  w^alking;  or  riding  in  railroad  trains 
or  automobiles.    All  forms  of  exercise  are  prohibited. 

The  young  man  often  finds  this  physical  inactivity  one  of  the  most 
trying  features  of  treatment,  and  it  should  be  the  physician's  aspiration 
to  relax  his  prohibitive  rules  as  soon  as  this  is  possible. 

A  suspensory  bandage,  or  jock-strap,  should  be  worn  throughout  the 
acute  stage  of  gonorrhea,  for  the  prevention  of  epididymitis. 

Diet. — The  rigorous  diet  usually  prescribed  excludes  all  alcohol,  spices, 
rich  and  indigestible  sauces  and  foods,  fruit,  coffee,  tea,  and  sparkling 
water. 

I  have  found  it  of  no  benefit  to  the  patient's  urethra  to  be  so  strict, 
and  a  great  encouragement  of  his  mind  to  permit  a  greater  latitude.  Alcohol, 
spices,  and  condiments  must,  of  course,  be  prohibited,  and  it  is  well  to  specify 
ale,  beer,  cider,  and  ginger  ale,  besides  insisting  that  any  substance  which  burns 
the  palate  as  it  enters  the  body  will  burn  the  urethra  as  it  issues  forth  (we 
speak,  of  course,  of  chemical,  not  of  physical,  heat).  Indigestion,  whether  from 
overeating  or  from  indiscreet  eating,  is  harmful,  and  fruits,  especially  lemons 
and  grape  fruit,  as  well  as  asparagus,  are  apparently  irritating,  unless  eaten  in 
moderation.  But  there  is  no  reason  to  prohibit  these  absolutely  nor  to  prohibit 
tea  or  coffee  at  all. 

Sexual  Hygiene. — Absolute  continence  is  essential,  in  thought  as  well 
as  in  act,  throughout  the  acute  stages  of  the  disease. 
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Diluents. — Most  patients  should  drink  as  much  water  as  they  can.  But 
the  exceptional  man,  whose  capacity  for  water  is  unlimited,  must  be  re- 
stricted to  that  amount  which  causes  him  to  urinate  every  two  hours;  by 
exceeding  this  he  would  only  irritate  the  urethra.  If  the  patient  can 
afford  it,  it  is  preferable  that  he  drink  an  alkaline  water,  and,  of  these, 
Vichy  Celestins  is  the  best. 

Internal  Medication. — The  drugs  usually  employed  in  the  treatment  of 
acute  gonorrhea  may  be  classified  under  4  heads : 

1.  Urinary  antiseptics. 

2.  Alkalies. 

3.  Demulcents. 

4.  Anodynes. 

Urustary  Antiseptics. — Urinary  antiseptics,  such  as  hexamethylena- 
min,  methylene  blue,  salol,  and  the  benzoates,  have  no  beneficial  effect  upon 
acute  urethral  gonorrhea,  and  should  not  be  used  in  this  condition  unless 
for  the  treatment  of  acute  pyelonephritis  complicating  the  gonorrhea.  The 
use  of  salol  (in  the  form  of  the  compound  salol  capsule)  is -harmless,  but 
does  no  good ;  but  hexamethylenamin,  though  frequently  employed,  is  cer- 
tainly useless,  and  may  be  harmful  to  those  whose  urethrse  are  sensitive 
to  this  drug. 

Alkalies. — Alkalies  are  employed  in  the  treatment  of  acute  urethral 
gonorrhea,  on  one  of  two  theories:  either  that  (1)  the  urine  is  overacid 
and  irritating,  or  that  (2)  the  gonococci  thrive  more  upon  an  acid  than 
an  alkaline  medium,  and  therefore  the  administration  of  alkalies  directly 
attacks  the  gonococcus. 

In  times  past  I  have  inclined  to  the  former  theory,  and  have,  therefore, 
administered  alkalies  only  for  the  purpose  of  neutralizing  an  overacid 
urine.  But  further  observation  has  convinced  me  that  this  is  not  enough; 
it  is  better  that  the  urine  should  be  alkaline  rather  than  neutral;  and 
therefore  alkalies  should  be  administered  to  all  cases.  In  private  practice 
the  desired  result  may  usually  be  obtained  if,  in  connection  with  repressive 
local  treatment',  the  patient  drinks  a  quart  or  two  of  Vichy  Celestins,  or 
takes  15  or  20  grains  of  sodium  bicarlxinate  before  each  meal.  But,  in 
the  clinic  where  a  repressive  treatment  is  relatively  iinsuccessful.  or.  in  any 
case,  if  the  local  repressive  treatment  fails  and  the  urethral  intlammation 
continues  intense,  it  is  better  to  give  one  of  the  stronger  alkalies. 

Potassium  Citrate,  Potassium  Acetate,  Liquor  Pota.ss(p. — These  are  the 
favorite  urinary  alkalinzers.  The  dose  of  each  is  5  to  15  grains  (0.3  to 
1.0  gram).  They  are  usually  given  in  combination  with  one  of  the  pre- 
scriptions detailed  below.  The  acetate  is  the  most  diuretic,  but  also  the 
most  difficult  to  digest.    I  therefore  prefer  the  liquor  jKitasstu  or  the  citrate. 

Demulcents  and  Balsamics. — The  demulcents,  such  as  buchu,  pa- 
reira  brava,  uva  ursi,  etc.,  were  much  depende<l  ui>on  by  the  passing  gen- 
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eratiou  of  physicians  in  the  form  of  decoctions,  the  benefit  derived  being 
in  proportion  to  the  amount  of  water  drunk  with  them;  but  they  are  no 
longer  generally  employed. 

The  balsamies,  however,  have  a  definite  though  limited  value.  Many 
patients  do  fully  as  well  without  balsamies  as  with  them,  but  for  others 
the  effect  of  these  drugs  is  manifest.  They  seem  especially  effective,  how- 
ever, in  the  treatment  of  nongonorrheal  urethritis,  which  is  often  promptly 
cured  by  balsamies  without  any  other  treatment.  It  is,  therefore,  prob- 
able that  the  chief  effect  of  the  balsamies  is  upon  the  mucous  membrane 
rather  than  upon  the  gonococcus,  and  inasmuch  as  so  many  cases  of  gonor- 
rhea do  perfectly  well  without  them  it  is  obviously  wiser  not  to  administer 
them  in  doses  large  enough  to  upset  the  digestion  or  to  cause  any  symp- 
toms of  poisoning.  Since  even  small  doses  disagree  with  some  stomachs, 
it  seems  preferable,  if  the  patient  cannot  take  with  comfort  a  balsamic  in 
the  minimum  dose  here  set  down,  that  no  effort  should  be  made  to  admin- 
ister it  at  all. 

It  seems  unwise  to  attempt  a  discussion  of  the  virtues  of  the  many  pro- 
prietary preparations  of  balsamies  which  are  constantly  appearing  upon  the 
market,  supported  by  enthusiastic  theorists  and  scientific  claims.  I  have 
experimented  with  many  of  them,  and  have  never  found  that  they  pos- 
sessed any  peculiar  virtues.  Therefore,  while  we  may  still  hope  for  the 
appearance  of  a  synthetic  balsamic,  singular  both  in  its  efficiency  and  di- 
gestibility, these  need  not  delay  us  at  present. 

Among  the  older  balsamies,  four  merit  especial  mention.  These  are 
sandalwood  oil,  copaiba,  wintergreen  oil,  and  cubeb. 

Sandalwood  Oil. — The  oil  of  yellow  sandalwood  is  probably  the  best 
of  balsamies  for  most  cases.  It  is  administered  in  soft  capsules,  contain- 
ing 5  or  10  minims  (0.3  to  0.6  c.  c).  The  dose  should  be  at  least  5 
minims  (0.3  c.  c.)  three  times  a  day.  It  is  better  to  give  10  minims 
(0.6  c.  c),  and  few  patients  can  take  more  than  this  with  impunity.  A 
favorite  prescription  combining  alkalies  and  balsamies  is  the  following: 

I^      Potass,  citrat.,  8.00-25.00  gm.  (5ij-vj). 

01.  santal,  15.00-25.00  gm.   (5iv-vj). 

Syr.  acaciae,  30.00  (§j). 

Aquae  menth.  pip.  q.  s.  ad  100.00  (^iij). 
M.     Shake. 
Sig.     Teaspoonful  in  water  two  hours  after  eating. 

Copaiba. — The  balsam  of  copaiba  is  probably  equal  in  efficiency  to 
the  oil  of  sandalwood,  but  it  is  much  more  difficult  to  digest.  The  dose  is 
the  same. 

It  is  usually  prescribed  in  capsules  either  alone  or  in  combination  with 
other  balsamies,  as  in  the  so-called  salol  compound. 
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^     Pheiiylis  salicylatis,  gr.  iii  (0.2  gin.). 
Copaibae,  m.  x  (O.G  gm.). 
Cubeba},  m.  v  (0.3  gm.). 
Pepsinae,  gr.  i  (0.065  gm.). 

Copaibal  poisoning  shows  itself  both  by  disturbance  of  the  digestion 
(nausea,  vomiting,  etc.)  and  bv  toxic  erythema,  which  usually  consists 
in  closely  aggregated,  slightly  red  blotches  plentifully  scatterecl  over  the 
trunk.  The  eruption  itches  and  is  readily  cured  by  discontinuance  of 
the  drug  and  the  administration  of  a  laxative,  and,  if  necessary,  of  warm 
baths  containing  3  oz.  (100.00  c.  c.)  of  sodium  bicarbonate  to  10  gallons 
of  water.  This  eruption,  if  severe,  may  be  accompanied  by  fever  and 
temporary  subsidence  of  the  urethral  discharge. 

Wintergreen  Oil. — Wintergreen  oil,  whether  natural  or  svnthetic,  is 
given  in  10-minim  (0.6  c.  c.)  capsules.  It  is  not  as  efficient  as  either 
sandalwood  or  copaiba,  but  may  be  given  in  a  dose  of  10  minims  (0.6 
c.  c.)  three  times  a  day  to  those  patients  with  whom  these  balsamies  dis- 
agree. 

Cuheb. — This  drug  is  also  relatively  inefficient,  but  may  be  given  as 
a  substitute  for  the  stronger  balsamies.  I  fancy  it  is  rarely  employed 
nowadays,  except  in  the  salol  capsules  already  mentioned. 

Anodynes. — For  Chordee. — For  the  painful  erections  and  chordae  of 
acute  gonorrhea  the  best  treatment  is  ])reventive.  Erections  may  be  min- 
imized by  sleeping  with  few  covers  and  eating  lightly  at  the  evening  meal. 
If  they  occur  they  may  be  relieved  by  urinating  or  by  immersing  the  i)enis 
in  cold  water. 

Drugs  are  singularly  inefficient,  although  the  following  are  recom- 
mended to  be  taken  on  retiring:  Sodium  bicarl)onate,  lo  grains  (1  gram)  ; 
lupulin,  30  grains  (2  grams) ;  codein,  or  the  somnifacients,  such  as  trional 
or  veronal. 

For  Painful  Urination. — If  the  pain  is  due  to  inj(»ctions,  these  must 
be  discontinued;  if  to  inflammation  of  the  posterior  urethra,  the  presence 
of  prostatic  abs(cess  must  be  suspected. 

The  following  anodyne  mixture  is  often  useful : 

I^     Liquoris  jwtassa?,  3ij-vj  (8.00-2r>.00). 

Tincture  hyoscyami,  f,ss-j  (15.00-35.00). 

Aquse  cinnamomi  q.  s.  ad  'iij  (100.00). 
M. 
Sig.     Teaspoonful  in  water  two  hours  after  each  meal. 

An  appropriate  dose  of  codein  phosphate  or  the  bromids  may  be  ad<le<l 
to  this  prescription. 

If  the  pain  is  terminal  and  due  to  spasm  at  the  close  of  the  act  of 
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urination,  this  may  be  minimized  by  instructing  the  patient  not  to  empty 
his  bladder  completely,  but  let  the  last  of  the  urine  dribble  away  without 
the  distressful  piston  stroke.  The  instruction  is  hard  to  follow  but  may 
afford  great  relief. 

Hot  water  is  valuable  in  various  ways.  The  pain  of  urination  may  be 
modified  by  soaking  the  penis  for  a  few  moments  in  water  as  hot  as  can 
be  borne  and  urinating  into  this. 

Hot  sitz  baths  are  sometimes  more  efficacious,  and,  above  all,  hot  rectal 
douches,  as  in  the  treatment  of  posterior  urethritis. 

The  other  measures  mentioned  under  the  head  of  local  treatment  of 
posterior  urethritis  are,  of  course,  to  be  employed. 

Instructions  to  Patients 

Of  late  years  the  commendable  practice  has  arisen  of  distributing  to 
dispensary  patients  suffering  from  venereal  diseases  a  card  indicating  the 
chief  dangers  of  the  disease  and  the  precautions  they  personally  must  take 
to  encourage  speedy  cure  and  to  protect  their  fellows.  The  following  list 
for  this  purpose  is  copied,  with  but  few  minor  changes,  from  that  em- 
ployed by  Follen  Cabot : 

instructions  to  those  having  gonorrhea^  or  "clap" 

Gonorrhea,  or  "Clap,"  is  a  contagious  disease  which  requires  treatment 
until  the  physician  pronounces  you  cured. 

To  avoid  infecting  others,  and  to  prevent  complications,  such  as  stric- 
ture, swollen  testicles,  etc.,  the  following  rules  should  be  observed : 

1.  During. the  first  few  weeks  walking  should  be  limited.  When  the 
discharge  is  profuse  you  should  keep  off  your  feet  as  much  as  possible. 

2.  Do  not  use  alcohol  in  any  form,  as  it  always  prolongs  the  disease. 
Drink  only  milk,  tea,  coffee,  and  from  six  to  eight  glasses  of  water  dur- 
ing the  day. 

3.  Avoid  all  sexual  relations  until  you  have  been  pronounced  cured 
by  your  physician,  as  the  disease  may  be  given  to  a  woman  even  after  the 
discharge  has  apparently  ceased.  When  it  is  present  you  should  avoid 
sexual  excitement,  as  erections  always  aggravate  the  disease. 

4.  Always  wash  the  hands  after  handling  the  parts.  The  discharge, 
if  carried  to  the  eyes,  will  cause  blindness. 

5.  Sleep  alone,  and  be  sure  that  no  one  uses  any  of  your  toilet  arti- 
cles, particularly  towels  and  wash  cloths. 

6.  I^ever  lend  your  syringe  to  any  one,  and  as  soon  as  you  are  well 
destroy  it. 

7.  Be  sure  that  the  bowels  move  every  day.  If  they  are  inclined  to 
be  constipated,  take  a  laxative. 
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8.  Do  not  use  mustard,  pepper,  horseradish,  or  stimulating  sauces 
on  your  food.     Do  not  drink  ginger  ale,  beer,  whiskey,  or  alcohol  in  any 

form. 

Local  Treatment  of  Acute  Gonorrhea 

The  preventive  and  abortive  treatment  for  acute  gonorrhea  have  already 
been  mentioned.  The  repressive  treatment  consists  in  the  employment  of 
local  treatment  calculated  to  control  the  inflammation,  but  with  the  prime 
object  of  lessening  the  symptoms,  the  complications,  and  the  probability 
of  chronicity  and  of  aborting  the  acute  attack. 

Eepressive  treatment,  if  properly  conducted,  aborts  the  disease  quite 
as  certainly  as  the  so-called  abortive  treatments.  But  inasmuch  as  it  is 
founded  on  the  theory  that  the  urethra  should  not  be  irritated  in  the  effort 
to  slay  the  gonococci,  its  results,  when  it  fails  to  abort,  are  far  more  sat- 
isfactory than  those  of  the  violent  so-called  abortive  measures. 

Cases  Suitable  to  Repressive  Treatment 

The  physician  unfamiliar  with  the  local  treatment  of  urethral  disease 
can  expect  but  little  success  with  the  repressive  treatment  of  gonorrhea. 
The  expectant  treatment  will  give  him  better  results. 

The  physician  moderately  familiar  with  the  subject  should  undertake 
this  treatment  with  fear  and  trembling.  He  should  apply  it  at  first  only 
to  cases  that  he  can  absolutely  control,  who  apply  for  treatment  during  the 
initial  stage  of  the  disease,  before  the  meatus  is  much  swollen,  the  dis- 
charge frankly  purulent,  the  deeper  portions  of  the  urethra  infected,  or 
the  pain  on  urination  or  erection  at  all  marked.  This  admits  most  cases 
from  one  to  three  days  old. 

The  expert  will  determine  how  far  his  personal  success  permits  him 
to  disregard  the  above  rules. 

In  the  clinic  our  control  of  patients  is  so  jjoor  that  it  is  safer  to  employ 
repressive  injections  only  upon  patients  who  have  had  gonorrhea  before 
and  are  peculiarly  docile. 

Acute  gonorrhea  in  full  blast,  with  marked  swelling  of  the  meatus, 
purulent  discharge,  and  painful  urination,  is  usually  only  made  worse  by 
local  treatment.  Exceptionally,  however,  and  e8i)ecially  if  the  acute  ure- 
thritis has  persisted  for  a  week  or  more,  and  a  certain  tlegrw  of  hx-al 
immunity  has  thus  been  acquired,  very  gentle  injections,  conducted  exclu- 
sively by  the  physician  himself,  may  control  the  acute  inflammation. 

Choice  of  Repressive  Treatment 

There  are  at  present  two  schools  of  urologists:  the  one  depends  upon 
injection  of  organic  silver  salts  for  the  repression  of  acute  gonorrhea ;  the 
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other  upon  irrigations  with  potassium  permanganate.  The  success  of  the 
treatment  with  silver  salts  depends  upon  the  painless  and  frequent  injec- 
tion of  relatively  strong  antiseptic  solutions  in  small  ^  quantities. 

The  success  of  the  permanganate  treatment,  on  the  other  hand,  depends  upon 
the  less  frequent  application  of  large  quantities  of  a  dilute  solution.  So  that  in 
the  one  method  of  treatment  we  attempt  to  destroy  bacteria;  in  the  other  we 
attempt  to  wash  them  out.  I  used  the  permanganate  irrigation  treatment  for 
years,  but  have  found  that,  although  it  promptly  controls  the  discharge,  it  often 
leaves  the  patient  with  a  chronic  urethritis,  extremely  slow  to  get  well.  The 
silver  salts,  although  they  do  not  control  the  urethritis  so  quickly,  cure  it  in  my 
hands  far  more  rapidly. 

Organic  Silver  Salts 

For  several  years  I  employed  argyrol  almost  exclusively  in  10  per  cent. 
solutions.  But  latterly  I  have  found  that  protargol  in  0.5  per  cent,  solu- 
tions is,  if  anything,  more  efficient,  and  infinitely  cleaner.  But  the  pro- 
targol is  much  more  irritating  than  argyrol,  and  hence  it  often  cannot  be 
used  at  the  outset.  In  such  cases  I  employ  argyrol  until  the  irritation  has 
subsided  and  then  pass  to  the  protargol. 

The  routine  treatment  is  as  follows:  the  patient  with  a  beginning 
urethritis  is  examined  in  the  first  place  to  determine  the  presence  or  ab- 
sence of  gonococcus,  and  in  the  second  place  to  determine  whether  the  ure- 
thra is  so  inflamed  as  to  prohibit  repressive  injection. 

If  injections  are  to  be  used  the  patient  is  placed  upon  the  table,  the 
end  of  the  penis  mopped  clean,  and  the  argyrol  or  protargol  solution  gently 
injected  from  a  blunt-nozzle  glass  syringe  until  back  pressure  or  a  leak 
between  the  syringe  and  meatus  indicates  that  the  urethra  is  full.  The 
syringe  is  then  removed  and  the  injection  retained  by  gentle  lateral  pres- 
sure upon  the  lips  of  the  meatus.  At  the  first  injection  the  urethra  will 
usually  not  hold  more  than  1  dram  (4,0  c.  c.)  ;  later  it  will  hold  2  (8.0 
c.  c).  As  soon  as  the  syringe  is  removed  the  patient  is  asked  whether  the 
injection  pains.  If  so,  the  injected  fluid  is  permitted  to  escape  as  soon  as 
this  pain  increases.  If  not,  as  soon  as  the  burning  begins.  The  patient 
usually  complains  of  increasing  pain  within  a  minute  or  so  at  the  first 
injection. 

If  protargol  has  been  used  the  patient  complains  of  much  more  pain 

^  Laboratory  reports  showing  the  relative  inefficiency  of  the  organic  silver  salts  as 
an  antiseptic  are  frequently  published,  and  although  they  show  that  a  relatively 
slight  bacterial  action  is  exerted  by  these  drugs,  it  is  nevertheless  the  universal  testi- 
mony of  those  who  treat  acute  catarrhal  inflammation  in  various  parts  of  the  body 
that  these  organic  silver  salts  are  undoubtedly  efficacious  in  controlling  acute  inflam- 
mation of  mucous  membranes.  Thus  argyrol,  confessedly  the  weakest  of  them,  is 
successfully  used  in  the  treatment  of  urethritis,  tonsillitis,  rhinitis,  and  conjimc- 
tivitis. 
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for  the  first  2  or  3  minutes  after  the  injection  than  while  this  is  being 
given. 

The  patient  is  now  instructed  how  to  inject  gently,  holding  the  meatus 
open  to  receive  the  nozzle  of  the  syringe,  pressing  lightly  with  thumb  and 
forefinger  on  the  lateral  lips  of  the  meatus.  He  is  especially  cautioned  not 
to  squeeze  the  meatus  too  tightly,  but  to  retain  the  fluid  by  skill  and  not  by 
force. 

He  is  also  instructed  not  to  impede  the  inflow  of  the  fluid  by  making 
pressure  against  the  perineum,  nor  to  encourage  it  by  massage  of  the  pen- 
dulous urethra,  for  massage  of  the  acutely  inflamed  urethra  is  only  calcu- 
lated to  do  harm,  while  any  effort  to  prevent  the  fluid  from  reaching  the 
deeper  portions  of  the  urethra  only  keeps  it  out  of  the  bulb,  where  it  is  most 
needed,  (after  the  first  day  or  two).  Indeed,  the  physician  often  finds  it 
necessary  to  argue  against  the  patient's  fear  of  driving  the  gonococci  into 
the  deep  urethra  and  bladder  by  injections.  We  well  know  that  gonococci 
reach  the  deep  urethra  in  at  least  80  per  cent,  of  cases  not  treated  by  in- 
jections, and  it  is  evident  to  any  one  using  injections  that  they  do  not 
actually  drive  gonococci  ahead  of  them,  but  only  encourage  the  advance  of 
the  gonococci,  if  they  are  used  in  such  strength  or  with  such  brutality  as 
to  congest  the  urethra.  For  this  reason  the  patient  is  especially  instructed 
to  avoid  pain  in  all  his  manipulations.  Inasmuch  as  pain  is  a  relative  term 
with  a  different  meaning  for  each  of  us  he  is  instructed  to  make  all  sub- 
sequent injections  so  brief  and  so  gentle  that  the  pain  they  excite  shall 
be  less  than  that  excited  by  the  first  injection. 

If  the  patient  is  intelligent  and  has  given  himself  injections  during 
previous  gonorrheas,  he  may  be  dismissed  with  the  instruction  to  repeat 
the  injection  3  or  4  times  a  day,  retaining  the  fluid  in  the  urethra  until 
he  feels  pain,  or  for  5  minutes.  But  again  and  again  he  must  be  in- 
structed that,  as  soon  as  the  injection  begins  to  hurt,  it  is  to  be  permitted 
to  escape. 

The  patient  reports  to  the  physician  for  one  of  his  daily  injections 
until  the  latter  is  satisfied  that  the  infection  is  fairly  well  controlled ;  as 
shown  by  the  disappearance  of  the  swelling  at  the  meatus  and  the  dimin- 
ishing discharge.  After  this  the  patient  may  be  permitted  greater  latitude, 
and  may  return  for  observation  only  every  third  or  fourth  day.  In  a 
promising  case  the  discharge  disappears  completely  in  from  2  to  4  days, 
and  the  urine  which  the  patient  passes  in  2  glasses  at  each  visit  shows  only 
a  slight  haze  in  the  first  glass. 

In  the  second  week  of  the  disease  the  discharge  is  likely  to  increase, 
and  the  problem  now  is  whether  this  increase  in  discharge  is  due  to  the 
inf(H'tion  or  to  injection.  In  either  case  it  is  l)est  to  stop  all  injection  for 
24  hours,  and  meanwhile  to  examine  the  discharge  carefully  by  smear 
for  gonococci  (there  is  no  time  for  culture).  Even  if  these  are  found 
it  will  usually  be  noticed  that  a  24  hours'  remission  of  injection  has  re- 
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suited  in  lessening  the  discharge,  and  the  injections  are  now  resumed  as 
before. 

But,  if  no  gonococci  can  be  found  in  the  discharge,  the  patient  reports 
daily  for  examination,  and,  if  necessary,  he  is  given  glass  slides  on  which 
to  smear  his  morning  discharge.  If  3  or  4  examinations  fail  to  show 
gonococci,  and  the  urine  is  becoming  clearer  all  the  time,  the  treatment 
is  stopped,  and  the  patient  told  to  watch  carefully  for  any  sign  of  dis- 
charge, and  if  this  appears  he  promptly  reports  for  further  examination. 
At  the  end  of  a  week,  without  discharge  or  pus  in  the  urine,  he  is  prob- 
ably cured,  but  should  be  seen  a  week  later  to  be  sure  that  the  urine  re- 
mains clean.  If  so,  the  cure  is  verified  by  submitting  the  first  urine 
passed,  as  well  as  the  urine  passed  after  massage  of  the  prostate  and 
vesicles,  to  the  test  of  culture. 

Vaeiation  in  the  Treatment 

No  two  cases  can  be  treated  precisely  alike.  The  following  chief  varia- 
tions in  the  treatment  may  be  noted : 

1.  If  the  patient  is  first  seen  after  his  gonorrhea  is  well  under  way, 
but  his  physician  still  hopes  to  control  it  by  repressive  injections,  he  should 
use  a  mild  solution  (5  per  cent,  argyrol,  0.25  per  cent,  protargol)  with 
the  utmost  gentleness  and  should  closely  supervise  the  progress  of  the  case. 

2.  If  pain  supervene,  either  in  the  shape  of  increasing  sensitiveness 
to  injection,  or  pain  on  urination,  or  painful  erections,  the  injection  must 
be  discontinued  at  least  until  these  pains  cease.  If  the  pains  do  not  cease 
upon  the  discontinuance  of  the  injection,  these  may  not  be  recommended, 
but  the  patient  must  be  treated  expectantly. 

3.  If  the  discharge  continues  during  the  2  weeks  in  some  quantity,  or 
if  pus  appears  in  the  second  glass  there  is  evidently  posterior  urethritis, 
and  this  must  be  attacked. 

Treatment  of  Acute  Posteeior  Urethritis 

Acute  posterior  urethritis,  like  anterior  urethritis,  is  to  be  treated  by 
injection  from  the  onset,  if  it  is  seen  early.  But  if  the  posterior  ure- 
thritis is  sufficiently  severe  to  cause  painful  urination,  all  injection  must 
be  stopped,  and  the  disease  treated  by  internal  medication  until  this  inflam- 
mation shall  spontaneously  subside.  For  the  local  treatment  of  mild  be- 
ginning posterior  urethritis  I  usually  employ  instillation  of  0,25  per  cent, 
protargol  or  of  1 :10,000  silver  nitrate  once  daily.  If  the  patient  is  trained 
to  take  forced  injections  these  solutions  may  be  introduced  with  urethral 
instruments.  Throughout  the  course  of  treatment  frequent  examination 
of  the  prostate  should  be  made  for  fear  of  beginning  prostatic  abscess, 
and  if  the  local  treatment  fails  to  control  the  local  inflammation  it  must 
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be  stopped  and  the  treatment  of  severe  posterior  urethritis  be  instituted 
(q.  v.). 

Permanganate    Irrigation 

The  permanganate  irrigation  treatment  of  acute  gonorrhea  I  have 
found  less  efficacious  than  the  method  just  described.  The  method  em- 
ployed by  Janet,  who  devised  this  system,  is  the  following: 

He  irrigates  the  anterior  urethra  twice  a  day  for  three  or  four  days, 
then  increases  the  interval  from  twelve  to  eighteen  hours.  When  the 
cloudiness  of  the  first  urine  is  almost  gone  he  increases  the  interval  to 
twenty-four  hours.  When  the  discharge  is  no  longer  purulent  he  makes 
it  forty-eight  hours. 

When  the  second  urine  becomes  cloudy  he  irrigates  the  posterior  ure- 
thra according  to  the  same  method,  twice  a  day  at  first,  later  every  day, 
or  every  other  day.  For  each  irrigation  of  anterior  or  posterior  urethra 
he  employs  500  c.  c.  of  fluid,  at  a  temperature  of  110°  F. 

If  the  case  is  seen  before  the  appearance  of  marked  inflammatory  symp- 
toms he  employs  a  pint  of  1 :500  solution  of  permanganate,  immediately 
followed  by  a  like  quantity  of  boric  acid  solution.  If  this  does  not  prove 
too  irritating  he  continues  at  this  strength  until  the  inflammation  has 
subsided  sufl^iciently  to  permit  intervals  of  thirty-six  to  forty-eight  hours, 
when  he  drops  to  1 :4,000  or  1 :6,000  permanganate  and  omits  the  boric 
acid. 

If  the  posterior  urethra  becomes  inflamed  he  begins  irrigating  it 
with  solutions  of  1 :4,000  down  to  1 :10,000.  If  these  are  well  borne,  he 
increases  the  strength  to  1:2,000  or  1:1,000,  and  follows  it  with  a  boric 
acid  irrigation. 

If  the  patient  is  first  seen  after  the  appearance  of  acute  inflammatory 
symptoms  the  irrigation  is  begun  at  1 :10,000  to  1 :4,000  strength,  and 
only  for  the  anterior,  even  if  the  posterior  urethra  is  inflamed.  He  begins 
treatment  of  the  posterior  urethra  only  when  the  anterior  inflammation 
is  under  control. 

In  the  declining  stage  he  gives  a  daily  wash  of  1 :6,000  to  1 :8,000. 


Other  Methods 

Valentine  and  the  other  followers  of  the  Janet  method  in  this  country 
follow  his  method  with  certain  variations.  They  usually  employ  much 
weaker  solutions  (1:4,000  to  1:20,000),  and  larger  quantities  (1,000  c.  c. 
or  more),  and  often  irrigate  the  posterior  urethra  every  day  as  a  routine 
measure. 
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Expectant  Treatment 

The  expectant  treatment  of  acute  gonorrhea  consists  in  treating  the 
disease  solely  by  hygiene  and  internal  medication,  employing  no  local  re- 
pressive measures,  and  beginning  injections  in  the  third  or  the  fourth  week, 
when  the  acute  symptoms  have  begun  to  abate.  Expectant  treatment  must 
be  employed  in  all  cases  that  are  judged  too  severe  when  first  seen  for 
repressive  measures,  or  prove  rebellious  to  these.  In  some  cases  the  treat- 
ment may  be  begun  while  discharge  and  pain  are  still  quite  severe,  if  one 
has  waited  in  vain  beyond  the  third  week  for  any  diminution  of  these. 
But  as  a  rule  it  is  safer  not  to  inject  until  the  local  symptoms  are  decidedly 
diminishing. 

Local  Treatment  of  the  Anterior  Urethra. — If  gonococci  are  still  pres- 
ent in  the  discharge,  the  treatment  is  begun  by  anterior  injection  of  pro- 
targol,  as  though  the  case  were  one  of  beginning  gonorrhea.  If  this  fails 
to  do  much  good,  after  a  few  days  permanganate  irrigation  is  substituted : 
a  pint  of  1 :6,000  permanganate  solution,  at  a  temperature  of  about  100° 
to  105°  F>  This  solution  is  applied  from  the  irrigator,  the  urethra  being 
gently  distended  with  the  irrigator  at  a  height  of  about  two  feet  above 
the  meatus.  As  soon  as  the  anterior  urethritis  begins  to  improve,  as  shown 
by  the  lessening  of  the  discharge,  the  posterior  urethra  requires  treatment. 

Local  Treatment  of  the  Posterior  Urethra. — No  treatment  of  the  pos- 
terior urethra  should  be  attempted  until  the  inflamed  anterior  urethra  is 
controlled.  There  is  but  one  exception  to  this  rule,  mentioned  elsewhere. 
The  treatment  of  the  posterior  urethra  is  conducted  by  irrigation,  as  de- 
scribed under  the  treatment  of  chronic  posterior  urethritis. 

TREATMENT   OF   COMPLICATIONS 

Abscess  of  the  Urethral  Glands. — Periurethral  abscess  at  the  fre- 
num  or  in  the  pendulous  portion  of  the  urethra  is  no  contraindication  to 
repressive  injections,  if  these  are  conducted  gently.  The  best  treatment  of 
these  conditions  is  to  leave  them  undisturbed  until  the  abscess  points, 
when  it  may  be  permitted  to  break  internally,  or  may  be  incised  exter- 
nally. 

Incision  should  be  delayed  until  extreme  suppuration  is  seen  to  be 
inevitable,  for  fistulse  are  likely  to  result. 

Periurethral  Abscess. — Abscess  in  the  glands  of  Cowper,  or  in  the 
glands  of  the  scrotal  and  perineal  portions  of  the  anterior  urethra,  usually 
spreads  extensively  beneath  the  skin  before  it  suppurates  frankly.  It 
should  therefore  be  incised  as  soon  as  a  tendency  to  spreading  is  manifest. 
Meanwhile  the  repressive  injections  may  be  continued,  unless  the  urethritis 
contraindicates. 
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Balanoposthitis. — Gonorrheal  balaiioposthitis  can  nsnally  be  prevented 
by  cleanliness,  and,  if  it  occurs,  is  usually  controlled  by  application  of  any 
nonirritating  disinfectant  powder.  If  the  balanoposthitis  is  severe,  the 
best  wash  is  hydrogen  peroxid,  diluted  to  one-quarter  strength  with  warm 
water.  This  should  be  applied  twice  a  day,  and  the  surfaces  kept  sepa- 
rated by  a  perforated  piece  of  gauze. 

Lymphangitis  and  Adenitis. — If  the  lymphatics  of  the  dorsum  of  the 
penis  become  inflamed  during  a  gonorrhea  this  is  due  to  infection  in  the. 
periurethral  tissues  or  within  the  preputial  cavity.  When  these  are  con- 
trolled the  lymphatic  inflammation  subsides.  The  complication  is  rarely 
of  any  importance,  for  it  is  most  unusual  that  it  should  go  on  to  suppura- 
tion, requiring  incision. 

Gonorrheal  inguinal  adenitis  is  due  to  the  same  causes  and  rarely  sup- 
purates. 

Acute  Posterior  Urethritis. — It  is  necessary  to  distinguish  precisely 
those  cases  in  which  there  is  probably  acute  prostatitis  from  those  in  which 
there  is  none.  If  the  prostate  is  not  inflamed,  symptoms  of  acute  poste- 
rior urethritis  call  for  cessation  of  all  local  treatment.  The  patient  should 
not  exercise  at  all,  and  it  is  preferable  that  he  stay  at  home,  if  that  is  pos- 
sible, while  vigorous  treatment  is  conducted  with  alkalies  and  sedatives, 
and  hot  rectal  douches.  If  after  a  few  days  the  symptoms  continue  very 
intense,  in  spite  of  this  treatment,  relief  may  perhaps  be  afforded  by  instil- 
lation into  the  posterior  urethra  of  2  or  3  drops  of  2  per  cent,  silver  nitrate 
solution.  If  pain  persists  in  spite  of  instillation,  the  case  is  to  be  treated 
as  one  of  acute  prostatitis. 

Acute  Prostatitis  and  Prostatic  Abscesses. — The  best  treatment  of 
prostatic  abscess  is  its  prevention  by  the  exercise  of  the  hygienic  precau- 
tion and  the  gentleness  in  local  treatment  already  insisted  upon.  If  ab- 
scess occur  the  treatment  consists  in : 

1.  Stopping  all  urethral  treatment. 

2.  The  administration  by  mouth  of  some  soothing  urinary  antiseptic, 
with  whatever  sedative  and  laxative  may  be  necessary. 

3.  Insistence  upon  the  general  rules  of  antigonorrheic  treatment,  es- 
pecially as  to  physical  rest  (rest  in  bed,  if  there  is  fever). 

4.  Hot  sitz  baths  or  hot  rectal  douches,  with  the  hot-water  bag  as 
a  local  sedative. 

5.  Catheterism  and  bladder  wash  if  there  is  complete  retention. 

As  a  result  of  this  treatment  we  look  for  prompt  relief  of  two  symp- 
toms, viz.,  fever  and  retention. 

If  the  patient's  temperature  does  not,  within  a  few  days,  fall  to  and 
remain  below  100°  F.,  and  if  acute  complete  retention  is  not  almost  im- 
mediately relieved,  the  abscess  should  be  promptly  operated  upon. 

Seminal  Vesiculitis. — Inflammation  of  the  seminal  vesieules,  during  an 
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acute  gonorrhea,  is  overshadowed  by  the  concomitant  prostatic  inflam- 
mation.    Abscesses  of  the  vesicle  requiring  incision  are  extremely  rare. 

Cystitis. — The  treatment  of  gonorrheal  cystitis  is  that  of  posterior 
urethritis  as  described  above. 

Pyelonephritis. — Pyelonephritis  resulting  from  gonorrheal  infection 
requires  the  same  treatment  as  does  that  lesion  when  caused  by  other  bac- 
teria. 

TREATMENT  OF  GONORRHEAL  EPIDIDYMITIS 

Pkophylaxis 

Gentleness  and  discretion  in  the  treatment  of  acute  gonorrhea  are  req- 
uisite for  the  prevention  of  epididymitis,  yet  one  may  expect  to  see  a  small 
percentage  of  cases  complicated  by  inflammation  of  the  epididymis  in 
spite  of  every  care. 

The  wearing  of  a  suspensory  bandage  minimizes  the  danger  of  epi- 
didymitis, yet  in  many  secondary  gonorrheas  one  may  dispense  with  this 
precaution.  But  during  the  first  gonorrhea,  and  during  the  acute  stages 
of  posterior  urethral  infection,  the  suspensory  should  always  be  worn. 


POSTUKE 

By  far  the  most  important  element  in  the  successful  treatment  of  acute 
gonorrheal  epididymitis  is  elevation  of  the  testicles.  If  the  attack  is  a 
mild  one  it  may  sometimes  be  aborted  by  proper  support  without  putting 
the  patient  to  bed  or  without  applying  any  other  treatment,  yet  such  cases 
are  very  prone  to  relapse.  When  the  inflammation  is  at  all  severe  the 
pain  is  so  intense  that  the  patient  practically  has  to  remain  in  bed  whether 
he  wishes  to  or  not. 

While  in  bed  the  testicles  should  not  only  be  elevated  but  elevated  as 
high  as  possible.  The  ordinary  strap  of  adhesive  plaster  across  the  thighs 
is  quite  inadequate  for  this  work.  The  best  bandage  is  Alexander's  modi- 
fication of  Curling's  bandage.  This  consists  of  a  four-fold  strip  of  gauze 
some  4  inches  wide  and  2  feet  long.  To  the  center  of  this  is  sewed  the 
center  of  a  piece  of  canton  flannel  48  inches  long  in  such  a  way  that  this 
canton  flannel  forms  two  separate  tails  to  a  ''T"  bandage.  Another  piece 
of  canton  flannel  3  inches  wide  and  long  enough  to  go  about  the  waist  of 
the  patient  is  pinned  in  place  as  a  supporting  bandage. 

A  band  of  gauze  is  loosely  folded  into  each  groin  and  under  the  scro- 
tum in  such  a  way  as  to  prevent  the  bandage  from  pressing  too  sharply 
against  the  skin,  while  at  the  same  time  elevating  the  testicles.  The  center 
of  the  "T"  bandage  is  then  applied  in  the  perineum,  the  two  ends  of  the 
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folded  gauze  being  laid  along  the  groin,  while  the  two  pieces  of  canton 
flannel  are  carried  back  in  the  gluteal  folds  and  pinned  to  the  sides  of  the 
belly  band.  The  folded  gauze  is  then  carried  snugly  up  about  the  scrotum 
and  penis  to  be  fastened  with  a  safety  pin  as  closely  as  possible  above  the 
root  of  the  latter,  care  being  taken,  however,  that  the  end  of  the  pin  does 
not  press  into  the  skin.  In  this  way  the  genitals  are  completely  secured 
by  a  loop  of  gauze  and  are  then  suspended  to  the  band  by  further  safety 
pins.  Small  slips  of  gauze  are  then  stuffed  into  all  spaces  about  the  scro- 
tum, filling  out  all  hollow  places,  and  being  pinned  snugly,  but  not  tightly, 
across  the  space  left  open  in  front  of  the  folded  gauze  strip. 

If  the  bandage  has  been  properly  applied,  its  lower  surface  stands  at 
right  angles  with  the  long  axis  of  the  patient's  body,  and  when  so  applied 
this  bandage  is  calculated  in  almost  all  cases  to  dissipate  the  pain  and 
fever  within  48  hours.  After  the  patient's  temperature  has  been  normal 
for  24  hours  the  parts  are  shaved  and  the  bandage  is  replaced  by  adhe- 
sive plaster,  narrow  straps  being  run  from  the  perineum  to  the  hypogas- 
trium,  overlapping  each  other  from  the  groin  toward  the  median  line  and 
supporting  the  inflamed  organ  upon  the  belly.  The  only  advantage  of 
this  adhesive  plaster  over  the  gauze  is  that,  once  in  place,  it  cannot  slip. 
This  dressing  is  worn  for  at  least  two  or  three  days  while  the  patient  goes 
about,  until  the  sensitiveness  shall  have  almost  subsided.  Then  it  is  re- 
placed by  a  suspensory  bandage  or  "jock-strap." 

A  less  efficient  support,  while  the  patient  is  in  bed,  is  the  ordinary 
"jock-strap,"  or  a  "T"  bandage,  made  with  a  band  and  a  towel. 


General  Treatment 

The  bowels  are  likely  to  be  constipated,  and  this  must  be  attended  to. 
The  patient  is  kept  upon  a  fluid  diet  as  long  as  the  temperature  is  above 
a  hundred.  Sometimes  the  administration  of  one  or  two  minims  of  tinc- 
ture of  aconite  every  two  hours  is  efficacious  in  relieving  pain,  by  dilating 
the  blood  vessels.  The  other  remedies  employed,  such  as  gelsemium  and 
veratrum  viride,  are  doubtless  no  more  efficacious. 

Vaccine  Treatment. — After  some  years  of  experimentation  I  am  still 
in  doubt  as  to  the  value  of  vaccines.  In  my  private  practice,  where  the 
patients  are  not  fully  under  control  and  the  treatment  by  rest  and  suspen- 
sion, therefore,  not  so  efficacious,  I  usually  administer  50,000,000  gono- 
cocci  every  two  days  for  three  or  four  doses.  In  my  hospital  practice, 
however,  the  patients  are  so  promptly  relieved  by  elevation  of  the  testicle 
that  there  seems  to  be  no  advantage  in  the  use  of  vaccines. 

Local  Application. — A  great  number  of  local  applications  have  been 
employed  at  various  times  in  the  treatment  of  this  inflammation.  One's 
preference  is  largely  a  matter  of  fashion.    Thus  the  tobacco  poultice  once 
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universally  used  is  uow  scarcely  mentioned.  Its  virtues  consisted  in  its 
heat,  and  one  obtains  this  as  well  with  the  more  familiar  flaxseed  poultice, 
somewhat  less  well  with  a  hot-water  bag..  Strong  theoretical  objections 
have  been  urged  against  the  use  of  cold,  yet  many  patients  obtain  much 
more  relief  from  the  application  of  ice  bags  than  from  poultices,  and  I 
usually  apply  an  ice  bag  over  the  bandage  while  the  patient  is  in  bed,  unless 
the  pain  is  promptly  relieved  by  the  bandage  alone.  Applications  of  pure 
guaiacol  or  equal  parts  of  guaiacol  and  glycerin  are  painful,  but  some- 
times appear  to  help  on  the  first  day  of  the  disease.  I  used  to  employ  them 
constantly  but  have  given  them  up  of  late  years.  The  saturated  solution 
of  Epsom  salts  I  have  not  found  efficacious. 

Treatment  of  the  Declining  Stages. — Most  cases  require  nothing  more 
than  good  suspension  after  they  have  left  bed,  but  if  the  edema  is  slow  to 
disappear  resolution  may  be  hastened  by  strapping. 

First  tie  a  soft  cotton  string  tightly  around  the  scrotum  above  the  in- 
flamed testicle  so  that  this  cannot  slip  upward.  Then  take  a  piece  of  thin 
rubber  bandage  some  two  inches  wide  and  long  enough  to  surround  the 
swollen  gland ;  apply  to  the  end  of  this  a  short  narrow  strip  of  adhesive 
plaster,  and  strap  the  rubber  bandage  as  tightly  around  the  testicle  as  the 
patient  can  bear  it,  fastening  it  in  place  with  the  adhesive  plaster  so  that 
it  shall  not  slip  off.  The  advantage  of  this  form  of  strapping  is  that  it 
does  not  adhere  inconveniently  to  the  skin  and  may  be  reapplied  as  tightly 
as  the  patient  can  stand  it  every  day,  or  every  other  day,  as  the  swelling 
recedes. 

Treatment  of  the  Urethra. — Xo  local  treatment  of  the  urethra  is  per- 
missible during  the  attack  of  epididymitis,  nor  for  a  week,  or  even  more, 
thereafter,  lest  irritation  of  the  urethra  should  excite  relapse. 

Operative  Treatment. — The  observations  of  Hagner  have  stimulated 
interest  in  the  operative  treatment  of  epididymitis.  Although  I  have  oper- 
ated upon  a  number  of  cases,  I  do  not  feel  that  the  knife  should  be  em- 
ployed excepting  in  those  rare  instances  when  proper  support,  the  appli- 
cation of  cold  or  heat  (whichever  is  more  grateful),  and  aconite  fail  to 
relieve  pain.  Moreover,  operation  can  only  be  undertaken  with  the  knowl- 
edge that  the  5  days  required  for  the  healing  of  the  wound,  under  the 
best  of  circumstances,  may  keep  the  patient  rather  longer  in  bed  than  if 
he  had  not  been  operated  upon. 

Treatment  of  Recurrent  Epididjrmitis. — Immediate  recurrence  is  usu- 
ally prevented  by  abstention  from  local  treatment  of  the  urethra.  On  the 
other  hand  a  tendency  to  relapsing  epididymitis  may  often  be  controlled 
by  prostatic  massage,  while  in  certain  cases  relapse  appears  to  depend  upon 
a  small  smoldering  focus  of  suppuration  in  the  epididymis.  This  may  be 
attacked  either  by  vasotomy  or  by  incising  the  little  mass  in  the  epididy- 
mis. 
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CHRONIC  GONORRHEAL  URETHRITIS 

General  Treatment 

It  is  difficult  to  define  precisely  what  should  be  the  general  treatment 
of  chronic  gonorrheal  urethritis,  for  this  treatment,  beginning  at  the  ter- 
mination of  the  acute  stage,  takes  up  the  patient  at  a  time  when  exercise 
and  alcohol  are  absolutely  prohibited  with  the  object  of  carrying  him  from 
that  condition  into  one  of  free  exercise  and  sometimes  of  free  alcohol, 
neither  putting  him  back  by  rashness  nor  delaying  him  by  overcaution.  It 
is  not  sufficiently  recognized  by  most  medical  men  that  there  comes  a  time 
when  a  patient  with  gonorrhea,  who  has  been  prohibited  from  exercise 
for  a  number  of  weeks,  goes  "stale,"  as  the  athletes  say,  and  the  young  man 
thus  deprived  of  his  accustomed  exercise  becomes  morbidly  depressed,  so 
that  he  can  scarcely  be  expected  to  throw  off  his  infection.  Unde*r  these 
circumstances,  even  though  gonococci  persist  in  the  urethral  discharge,  a 
patient  must  be  advised  to  begin  exercise,  at  first  very  gently. 

The  best  beginning  is  made  with  dumbbells  or  some  similar  form  of 
exercise  that  puts  most  of  the  strain  upon  the  arms.  Vigorous  leg  work, 
such  as  tennis  and  swimming,  should  not  be  attempted  until  the  patient 
has  had  at  least  a  week  or  two  of  preliminary  experiment  of  a  milder  sort. 

Thus  feeling  his  way,  the  physician  attempts  not  only  to  get  his  pa- 
tient back  to  a  normal  manner  of  living,  but  even  to  make  him  exercise 
rather  more  than  is  his  custom.  The  mental  and  physical  stimulation  of 
this  often  goes  far  to  cure  an  intractable  chronic  case.  On  the  other  hand, 
the  possibility  of  setting  up  acute  infection  in  the  urethra,  the  prostate, 
or  the  epididymis,  by  intemperate  exercise  or  straining,  is  never  to  be 
forgotten.  This  danger  sometimes  persists  even  after  gonococci  have 
disappeared. 

A  similar  difficulty  exists  in  the  regulation  of  alcohol.  Alcohol  makes 
the  urine  irritating  to  the  urethra,  and  such  irritation  is  inevitably  bad  for 
acute  urethritis.  But  after  the  gonococci  have  disappeared  (and  some- 
times even  before  this)  the  irritation  of  alcohol  may  (exceptionally)  be 
beneficial  rather  than  harmful,  for  it  is  to  be  remembered  that  some  of  the 
drugs  that  we  apply  in  the  local  treatment  of  chronic  urethritis  act  chiefly 
as  counterirritants.  Thus  the  alcoholic,  who  boasts  that,  after  months  of 
chronic  gonorrhea,  he  has  thrown  physics  to  the  dogs  and  gone  on  a  wild 
debauch,  which  has  cured  him,  often  speaks  the  truth.  Happily,  however, 
the  physician  need  not  employ  such  intensive  treatment.  One  or  two 
drinks  of  beer  a  day  will  do  as  much  good  (and  far  less  harm)  as  many 
times  that  number.  One  must  remember,  however,  that  alcohol  is,  in  the 
majority  of  cases,  and  unto  the  bitter  end,  much  more  harmful  than  ben- 
eficial. 
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Medication. — The  various  alkalies  and  balsamics,  which  are  so  useful 
in  acute  urethritis,  are  usually  of  no  benefit  in  chronic  cases,  except  dur- 
ing acute  relapses.  If  the  urine  is  so  acid  as  to  be  constantly  full  of  irri- 
tating crystals,  this  tendency  must  be  corrected.  On  the  other  hand,  some 
benefit  may  occasionally  be  derived  from  free  water  drinking,  and  it  is 
not  to  be  forgotten  that  some  cases  of  chronic  gonorrhea  depend  for  their 
continuance  upon  some  other  lesion  not  connected  with  this  malady,  such 
as  tuberculosis,  nephritis,  or  diabetes. 

Change  of  Surroundings. — When  exercise  and  hygiene  and  medication 
all  fail  to  bring  a  patient  mentally  and  physically  up  to  par,  and  he  contin- 
ues to  drag  on  weary  months  of  chronic  urethral  catarrh  in  spite  of  intelli- 
gent local  treatment,  he  may  sometimes  be  cured  by  sending  him  away  for  a 
vacation.  It  matters  not  where  he  be  sent  if  only  the  locality  be  healthy, 
his  occupation  and  method  of  living  be  radically  changed,  and  his  tastes 
be  consulted.  One  has  recourse  to  this  method  of  treatment  rarely,  yet 
I  have  seen  it  followed  by  the  best  of  results,  the  patient  getting  well  either 
during  his  trip  or  immediately  upon  his  return. 

Sexual  Hygiene. — While  gonococci  persist,  sexual  intercourse  is  as 
likely  to  reinfect  the  gonorrheic  as  it  is  to  infect  his  partner.  But,  after 
their  disappearance,  it  is  likely  to  do  good  by  relieving  the  sexual  conges- 
tion of  one  who  is  (presumably)  accustomed  to  frequent  sexual  intercourse. 
The  irritation  of  ungratified  sexual  desire,  the  effort  to  check  the  sexual 
habit,  is  to  many  gonorrheics  the  most  distressing  feature  of  the  disease. 


Local  Treatment 

No  absolute  rules  for  the  local  treatment  of  chronic  urethritis  can' be 
made  to  apply  to  all  cases,  for  the  condition  consists  of  a  chronic  catarrh, 
which,  while  it  chiefly  attacks  the  prostate,  the  seminal  vesicles,  and  the 
surface  of  the  posterior  urethra,  also  involves  the  anterior  urethra,  or 
may  be  confined  in  the  latter  portion  of  the  canal,  and  which  may  or  may 
not  be  complicated  by  stricture. 

A  precise  diagnosis  of  the  site,  character,  and  obstinacy  of  the  lesions, 
as  well  as  the  presence  or  absence  of  gonococci,  is  an  essential  preliminary 
to  intelligent  local  treatment. 

Thus  we  have  cases  that  will  get  well  rapidly  if  let  alone,  others  that 
will  never  be  cured  unless  they  are  treated  locally,  others  again  peculiarly 
susceptible  to  certain  forms  of  treatment  and  made  worse  instead  of 
better  by  measures  that  one  would  suppose,  a  priori,  calculated  to  do  good. 
Nor  are  we  speaking  of  exceptional  cases,  unless  indeed  we  might  say  that 
every  case  of  chronic  urethral  gonorrhea  is  an  exceptional  case.  To  the 
beginner  this  is  so,  no  matter  what  rules  he  may  follow.  He  cannot  be 
too  careful  in  applying  them,  and  must  attack  each  urethra  for  the  firsi 
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time,  whether  by  injections,  irrigations,  sounds,  or  urethroscope,  with  a 
great  fear  in  his  heart.  The  expert  knows  no  rules,  and  is  a  misleading 
guide,  because  he  inevitably  presupposes  in  the  beginner  some  of  the  dis- 
cretion and  dexterity  which  he  has  unconsciously  attained  through  years 
of  experience  and  practice. 

Hence,  whatever  may  be  hereinafter  set  down  must  be  accepted  with 
reserve,  and  applied  in  a  purely  experimental  way,  for  each  practitioner 
must  learn  through  his  own  experience  in  how  much  all  rules  are  appli- 
cable to  him,  and  in  what  measure  his  hand  and  mind  may  employ  them 
to  his  patients'  advantage. 

Injections. — The  first  local  treatment  to  be  employed  upon  a  patient 
with  chronic  urethritis  is  injection  into  the  anterior  urethra.  This  injec- 
tion is  made  by  means  of  a  2-drachm  (8.00-c.  c.)  blunt-nozzle  piston  sy- 
ringe. It  is  immaterial  whether  the  syringe  be  made  of  glass  or  hard  rub- 
ber, and  whether  or  not  it  have  a  soft  rubber  tip,  so  long  as  its  point  is 
blunt  and  its  piston  tight. 

A  great  variety  of  solutions  are  employed,  but  it  is  the  general  rule 
that  the  organic  silver  solutions,  of  which  protargol  in  0.25  to  0.50  per 
cent,  solution  is  the  type,  are  usually  the  most  efficacious  remedies  when 
the  discharge  is  profuse  and  creamy  and  full  of  gonococci.  Yet  even  in 
these  cases  these  organic  silver  solutions  are  sometimes  useless,  and  the 
so-called  astringents  are  preferable.  In  all  milder  cases,  if  there  is  a 
discharge  through  the  day,  astringents  are  likely  to  help  control  this.  The 
most  favored  injections  have  as  a  foundation  some  of  the  forms  of  zinc. 

Zinc  sulphate,  in  0.2  per  cent,  to  1  per  cent,  solutions,  is  frequently 
used. 

Potassium  permanganate,  in  1  to  3,000  to  1  to  5,000  strength,  is,  I  think, 
usually  of  little  value. 

Zinc  permanganate   (1:2,000)    I  think  well  of. 
My  favorite  injection  is: 

^       Zinci  sulphalis  0.25  gr,  iv 

Lig.  plumbi  subaeetatis  diluti,  100.00  3iii 
M. 
Sig. — Shake.     Inject  morning  and  night. 

The  astringents  favored  by  other  authors  are: 

1^     Hydrargyri  chloridi  corrosivi,    (0.03)   gr.  ss. 
Acidi  carbolici,   (0.8)   m.  xii. 
Zinci  sulphocarbolatis,  (0.8  to  4.0)  gr.  xii  to  3j. 
Boroglycerini   (25  per  cent.),   (60.0)  'ij. 
Aquffi,  q.   s.  ad   (200.0)   5vj. 
(White  and  Martin). 
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!^     Zinci  aeetatis, 

Acidi  Taniiici,  aa  (1.3)  gr.  xx. 
Aquas  rosae,  (125.0)  3jv. 
(Ibid.). 

I^     Zinci  siilphatis,  (1.0)  gr.  xv. 
Plumbi  aeetatis,  (1.3)  gr.  xx. 
Tineturae  opii ;  Tincturae  eatechii,  aa  (65.0)  3ij. 
Aquae,  (200.0)  ad  §vj. 
(Brou). 

]^     Zinci  sulphatis;  Aluminis,  aa  (0.3  to  0.6)  gr.  jv.  ad  gr.  xij. 
Acidi  carboliei,  (0.3)  m.  jv. 
Aquae,  (125.0)  3jv.   • 
(Ultzmann). 

^     Zinci  sulphatis,  (0.7)  gr.  xij. 
Resorcin,  (1.5)  gi*.  xxjv. 
Aquae,  (125.0)  3jv. 
(Morton). 

^     Acidi  nitrici,  (0.18  to  1.0)  M  iij  to  xv. 
Aquffi,  (250.00)  gviij. 
(Baumann). 

IJ      Cupri  sulphatis,  (0.2)  gr.  iij. 
Aluminis  crudi,    (1.0)   gr.  xv. 
Aquae,  (250.00)  gviij. 
(Kreissl). 

^     Extracti  hydrast.  fl. ;  Bismuthi  subcarbonatis ;  Boroglycerini  (25 
per  cent.),  aa  (25.00)  3vj, 
Aquffi  destillatae,  ad  (200.00)  §vj. 
(White  and  Martin). 

^     Ichthvol,   (1.3  to  6.0)  gr.  xx  to  3jss. 
Aquae,  q.  s.  ad  (125.00)  5jv. 
(Baumann). 

1^     Berberine  hydrochlorat.,  (0.3)  gr.  v. 
Aquffi,  (250.00)  gviij. 
(Belfield). 

It  were  vain  to  try  this  formidable  array  of  drugs  upon  any  one  pa- 
tient.    If  one  or  two  of  them  fail,  the  rest  are  likely  to,  for  the  failure  is 
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more  often  due  to  the  inaptitude  of  the  method  of  treatment  than  to  inap- 
propriateness  of  a  given  drug. 

Excepting  the  organic  silver  salts,  none  of  these  injections  should  be 
retained  more  than  long  enough  to  distend  the  canal.  It  is  unwise  to  em- 
ploy them  oftener  than  twice  a  day,  or  less  often  than  once  a  day. 

Irrigations. — The  therapeutic  effect  of  injections  into  the  anterior  ure- 
thra is  obviously  restricted  to  that  part  of  the  canal,  though  gonorrheal 
inflammation  almost  inevitably  extends  to  the  posterior  urethra.  Hence, 
injections  are  useful  in  bringing  the  anterior  urethra  to  a  condition  to 
permit  the  passage  of  instruments  and  fluids  necessary  for  the  treatment 
of  posterior  urethritis,  and  also  for  the  purpose  of  calming  the  patient's 
apprehension  by  making  him  feel  that  he  is  doing  something  for  his  dis- 
charge ;  but  the  real  work  must  usually  be  done  with  irrigations  or  instilla- 
tions to  reach  the  posterior  urethra. 

Choice  of  Method  of  Irrigation. — The  urethra  may  be  irrigated 
with  or  without  a  catheter.  Irrigation  without  a  catheter  is  preferred  in 
many  clinics,  because  it  is  more  readily  performed  and  is  adapted  to  most 
cases. 

But,  though  there  is  doubtless  no  material  difference  in  the  therapeutic 
value  of  one  or  the  other  method,  if  properly  employed,  the  routine  em- 
ployment of  irrigation  without  a  catheter  permits  the  physician  to  over- 
look many  lesions,  such  as  stricture,  retention  of  urine,  etc.,  which  would 
be  called  to  his  attention  if  he  followed  the  other  method.  I  therefore 
much  prefer,  and  employ,  the  catheter. 

Technique  of  Irrigation  Without  a  Catheter. — The  instruments 
required  are  a  glass  nozzle  to  fit  the  meatus  and  an  irrigator  hung  upon  the 
wall  in  such  a  way  that  it  may  be  elevated  or  depressed  at  will.  The  pa- 
tient first  urinates,  then  stands  over  a  sink  (though  the  first  injection  under 
these  circumstances  may  result  in  his  fainting,  and  it  is,  therefore,  pref- 
erable that  the  patient  lie  down  until  he  becomes  accustomed  to  the  treat- 
ment). The  irrigator  is  filled  with  the  solution  to  be  injected,  elevated  3  to 
4  feet  above  the  urethra,  and  the  fluid  then  permitted  to  enter  the  urethra 
gradually.  As  the  patient  feels  pressure  upon  the  wall  of  the  canal  he  is 
instructed  to  relax  his  muscles  by  going  through  the  motion  of  urinating 
without  endeavoring  forcibly  to  expel  the  urine.  Other  patients  manage 
better  if  simply  told  to  relax  their  muscles,  while  others  again  do  better 
if  told  to  breathe  in  and  out  rapidly,  imitating  the  panting  of  a  dog.  Some 
patients  readily  learn  the  trick,  others  defy  all  efforts  to  train  them.  One 
obtains  better  results  with  some  by  employing  a  4-ounce  piston  syringe, 
with  a  rubber  nozzle  coupled  to  it ;  with  this  the  pressure  can  be  varied  in 
proportion  to  the  resistance  of  the  urethra. 

Technique  of  Irrigation  with  Catheter. — The  entrance  of  in- 
struments into  the  urethra  should  always  l)e  cleanly  and  gentle. 

Asepsis. — The  asepsis  of  catheterism  implies  three  requisites: 
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1.  Asepsis  of  the  physician's  hands. 

2.  Antisepsis  of  the  patient's  urethra.    And 

3.  Asepsis  of  the  instrument  introduced. 

The  best  rule  of  cleanliness  for  the  physician's  hands  is  that,  having 
washed  his  hands,  he  should  act  as  if  they  were  still  dirty.  The  last 
three  inches  of  the  instrument  should  not  be  touched  by  anything  except 
sterilized  lubricant  from  the  time  it  is  sterilized  until  it  enters  the  urethra. 

Asepsis  of  the  patient's  urethra  is,  under  the  present  circumstances, 
amply  cared  for  by  the  antiseptic  of  the  solution,  which  is  to  be  introduced 
through  the  catheter,  and  which  will  wash  the  urethra  clean  upon  its 
emission. 

Asepsis  of  the  Instrument. — This  implies  three  conditions: 

Aseptic  lubrication. 

Cleanliness  and  sterilization  after  use. 

Aseptic  preservation. 

Lubrication. — Oily  lubricants,  such  as  vaselin  or  olive  oil,  though  they 
themselves  may  be  sterilized  by  boiling,  prevent  proper  sterilization  of  the 
instrument  to  which  they  are  applied  by  coating  it  with  an  imperceptible 
oily  film  very  difficult  to  remove.  Thus  Albarran  found  that,  while  an 
unoiled  catheter  may  be  cleansed  by  boiling  for  ten  minutes,  an  oily  cath- 
eter required  thirty  minutes'  boiling  to  clean  it.  Moreover  an  oily  lubri- 
cant cannot  be  employed  for  cystoscopes.  Glycerin  and  boroglycerid  are 
frequently  employed.  The  following  modification,  by  Doctor  Ruggles,  of 
Casper's  formula   is  the  one  I  employ : 

Dissolve  1  cgm.  of  oxycyanid  of  mercury  in  200  c.  c.  of  hot  sterile 
water ;  add  35  c.  c.  of  glycerin,  and  water  enough  to  make  350  c.  c.  Let 
this  mixture  cool;  then  add  10  to  15  gm.  of  powdered  gum  tragacanth. 
Let  this  stand  until  it  becomes  a  homogeneous  mass,  a  process  which  takes 
several  days,  but  may  be  hastened  by  occasional  stirring  to  break  up  the 
lumps.  The  amount  of  tragacanth  employed  depends  upon  the  consis- 
tence of  this  substance,  which  varies  considerably. 

This  lubricant  may  be  put  up  in  sterile  paint  tubes.  Its  quality  de- 
pends upon  the  employment  of  precisely  the  right  amount  of  tragacanth. 

Instrument  Sterilization. — All  urethral  instruments  should  be  steril- 
ized immediately  after  use.  Sounds  and  rubber  catheters  may  be  readily 
sterilized  by  boiling.  Woven  instruments  of  the  best  French  makes  may 
also  be  boiled,  if  the  following  rules  are  observed : 

The  boiler  must  be  long  enough  to  contain  the  instrument  without  bend- 
ing it,  and  without  touching  it  at  either  extremity.  The  instrument  must 
bo  completely  immersed  in  the  water.  The  instrument  must  not  be  bent 
in  the  least  degree  before  it  has  cooled.  Therefore  it  is  best  to  boil  it  in 
a  receptacle  with  a  tray  upon  which  the  instruments  are  lifted  out  and 
cooled  somewhat  before  they  are  used.  Finally  the  instrument  should  not 
be  boiled  for  more  than  15  minutes  at  a  time. 
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Cystoscopes  cannot  be  boiled.  They  must  be  sterilized  in  formalin 
vapor.  No  peculiar  apparatus  is  required  for  this.  The  instrument  must 
simply  be  kept  in  an  air-tight  instrument  case,  in  which  a  formalin  lamp 
is  lighted,  for  at  least  an  hour. 

Needless  to  state,  all  instruments  should  be  mechanically  cleansed  with 
soap  and  water  and  dried  before  they  are  sterilized. 

Aseptic  Preservation  of  Instruments. — The  instrument  case  to  con- 
tain catheters,  sounds,  etc.,  may  be  sterilized  with  the  formalin  lamp,  and 
it  is  convenient  to  have  the  sterilized  instruments  thus  preserved  in  a 
sterile  case.  Yet  one  must  observe  the  precaution  of  dipping  them  in 
sterile  water  before  using  them  lest  the  deposit  of  formalin  upon  them 
irritate  the  urethra. 

Asepsis  of  Tanks^  Syringes^  Etc. — It  is  my  custom  to  keep  all  small 
syringes,  hypodermic  needles,  mixing  rods,  and  instillators  in  a  20  per 
cent,  formalin  solution,  supersaturated  with  borax. 

Large  syringes  may  be  sterilized  with  formalin  in  the  instrument  case. 

Wall  tanks,  graduates,  etc.,  may  be  kept  sterile  by  using  them  only  for 
antiseptic  solutions.  It  should  be  the  urologist's  practice  to  have  a  special 
type  of  glass  for  urinary  specimens,  in  order  that  these  may  not  by  any 
chance  defile  his  solution  containers. 

Asepsis  of  SoLUTioisrs. — All  solutions  should  be  made  up  fresh,  warm, 
and  aseptic,  a  supply  of  hot,  sterile  water  being  at  hand.  The  chemicals 
to  be  kept  in  stock  for  solution  are  shown  in  the  following  table,  which  also 
indicates  the  strength  in  which  they  are  commonly  used : 


Name. 

Form. 

Injection. 

Irrigation. 

Instillation. 

Argyrol 

Protargol 

Albargin 

Potass,  permang 

Silver  nitrate 

Crystals 

0.5  gm.  powders 

0.2  gm.  tablets 

1  gr.  tablets 

10%  sol 

5-20%' 

0.25-1%' 

0.1-1%' 

3    -10% 

0.1-0.5% 

0.05-0.2% 

0.01-0.03% 

0.01-0.027o 

0.03-0.2% 

0.1-0.5% 

0.05-0.2% 

0.02-1% 

10-50% 

1-5% 
1-5% 

0.2-10% 

Hg.  oxycyanid 

Zinc  sulphate 

Zinc  permang 

Copper  sulphate 

0.25  gm.  powders.  . .  . 
1%  sol 

0.5-4% 
0.2-0.  % 

1%  sol  

10%  sol 

0.5-5% 

'  Must  be  retained  three  to  ten  minutes  in  the  urethra. 

Instillations. — The  term  instillation  is  applied  to  the  treatment  of  ure- 
thritis by  the  application  to  the  urethra  of  a  few  drops  of  concentrated 
solution,  while  irrigations  consist  in  the  application  of  a  large  amount  of 
relatively  dilute  solution.  Instillations  are  usually  applied  only  in  the 
posterior  urethra ;  application  of  strong  solution  to  the  anterior  urethra 
being  preferably  made  through  the  urethroscope. 

Instruments  Employed. — Although  an  instillation  may  be  made 
with  a  soft-rubber  catheter  and  a  piston  syringe,  it  is  so  difficult  to  gage 
the  precise  amount  injected  that  it  is  preferable  to  use  special  instruments. 
Of  the  two  instruments  employed  for  this  purpose,  that  of  Guyon  con- 
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sists  of  a  silk-woven  capillary  tube  with  a  bulbous  extremity,  in  which  are 
one  or  more  orifices  and  a  funnel  end  for  the  adaptation  to  it  of  the  nozzle 
of  a  syringe.  The  Keyes  instillator  consists  of  a  small  blunt  metal  cath- 
eter, with  a  capillary  lumen,  and  the  orifice  at  the  tip,  while  the  outer  end 
is  fitted  with  a  screw  to  adapt  it  to  a  hypodermic  syringe.  Syringe  and 
catheter  are  also  made  in  one  piece,  but  such  an  instrument  is  not  con- 
venient. The  Guyon  instrument  has  the  advantage  of  passing  more  pain- 
lessly into  the  urethra,  but  it  is  not  always  possible  to  insert  it  into  the 
posterior  urethra,  and  the  instrument  is  not  durable. 

The  Keyes  instrument  is  more  difficult  to  pass  painlessly,  but  it  can 
always  be  inserted  into  the  posterior  urethra,  and  is  much  more  durable. 

Technique  of  Instillation. — The  instillator  is  filled  with  the  solu- 
tion to  be  employed,  and  gently  introduced  into  the  urethra  until  its  tip  is 
in  the  membranous  urethra.  The  contents  of  the  syringe  are  then  ejected 
into  the  membranous  and  prostatic  portions  of  the  canal.  One  can  usually 
tell  when  the  instrument  has  entered  the  membranous  urethra  by  feeling 
its  tip  ride  over  the  bulbo-ijiembranous  junction. 

If  the  Keyes  instillator  is  being  used  any  doubt  as  to  the  position  of 
its  tip  may  be  settled  by  noticing  the  position  of  the  shaft  of  the  instru- 
ment. So  long  as  the  point  has  not  entered  the  deep  urethra  the  shaft 
will  tend  to  incline  at  an  angle  upward  toward  the  patient's  body.  As  the 
point  engages,  the  shaft  naturally  falls  downward  toward  the  patient's 
feet.  After  withdrawing  the  instrument,  if  the  fluid  has  been  injected  into 
the  posterior  urethra,  none  of  it  flows  from  the  meatus. 

Solutions  Employed. — Silver  nitrate,  in  strength  of  from  0.2  to 
10  per  cent.,  is  the  favorite  solution  for  instillation.  Copper  sulphate  is 
also  employed  in  the  same  strength.  Sublimate,  1 :20,000  up  to  1 :2,000, 
is  instilled  in  the  treatment  of  tuberculosis,  and  thalline  sulphate  is  em- 
ployed for  cases  that  are  too  sensitive  for  silver  nitrate. 

Instillations  have  an  unmerited  bad  name  among  the  laity,  because  it 
is  so  easy  to  instill  into  the  posterior  urethra  an  unduly  strong  solution  of 
silver  nitrate  which  will  cause  acute  suffering  for  many  hours.  This  is 
quite  unneces-.ary,  but  can  be  avoided  only  by  the  exercise  of  the  greatest 
conservativeness  in  making  the  first  injection.  The  sensitiveness  of  the 
posterior  urethra  varies  to  a  remarkable  degree.  Some  patients  are  tor- 
tured beyond  endurance  by  the  instillation  of  0.5  per  cent,  solution  of 
silver  nitrate,  while  others  bear  with  composure  an  instillation  of  10 
per  cent. 

It  is  therefore  wiser  to  test  the  sensitiveness  of  the  posterior  urethra 
by  the  passage  of  instruments  and  the  use  of  irrigations  before  attempting 
instillation,  and  always  to  begin  with  a  solution  no  stronger  than  0.2  per 
cent.  Moreover,  inasmuch  as  the  pain  excited  by  instillation  varies  up 
to  a  certain  point  in  proportion  to  the  amount  of  fluid  injected,  it  is  better, 
at  least  in  the  beginning,  to  instill  not  more  than  two  drops  of  the  solution, 
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and,  inasmuch  as  it  is  often  the  object  of  this  treatment  to  apply  the 
strongest  solution  that  the  patient  can  bear,  it  is  often  better  to  instill  only 
this  minute  dose  in  order  that  the  strength  may  be  more  rapidly  increased. 

Uses  of  Instillations. — Instillations  are  employed  under  three  cir- 
cumstances : 

When  the  patient  suffers  from  acute  posterior  urethritis,  unaccom- 
panied by  a  palpable  change  in  the  prostate  and  vesicles,  but  associated 
with  persistent  and  intensely  painful  and  frequent  urination,  the  instilla- 
tion of  a  few  drops  of  1  per  cent,  silver  nitrate  into  the  posterior  urethra, 
though  it  may  be  extremely  painful,  is  sometimes  followed  by  the  most 
remarkable  relief  of  symptoms.  If  the  first  instillation  does  not  help  it 
should  not  be  repeated. 

When  the  posterior  urethra  has  recently  become  inflamed  and  no  in- 
struments have  previously  been  employed,  less  trauma  is  inflicted  upon  this 
portion  of  the  canal  by  treating  it  with  instillations  than  by  any  other 
form  of  treatment,  provided  the  instrument  is  skillfully  introduced.  Un- 
der such  circumstances  one  desires  to  apply  rather  large  quantities  of  rela- 
tively dilute  solutions,  such  as  10  c.  c.  of  0.1  per  cent,  silver  nitrate,  or 
0.5  per  cent,  protargol,  or  10  per  cent,  argyrol. 

The  routine  employment  of  instillations,  however,  finds  its  place  in 
the  treatment  of  mild  chronic  posterior  urethritis. 

Here  the  dose  is  a  few  drops,  the  favorite  remedy  silver  nitrate,  be- 
ginning at  0.2  per  cent,  and  increasing  at  intervals  of  twice  a  week.  A 
similar  technique  is  employed  for  instillation  after  the  passage  of  sounds. 

Dilatation  and  Massage. — Many  chronic  gonorrheas  recover  with  no 
local  treatment  whatever,  or  under  treatment  of  injection  and  irrigations. 
But,  if  there  is  urethral  stricture  or  chronic  prostatitis  and  vesiculitis, 
these  lesions,  though  they  sometimes  cease  to  give  symptoms  under  such 
treatment,  often  do  not  yield  to  it,  and  even  when  they  do  are  likely  to 
cause  a  relapse  of  symptoms  after  a  shorter  or  longer  interval. 

The  treatment  of  stricture  is  such  a  special  subject  that  we  must  deal 
with  this  apart. 

The  treatment  calculated  to  cure  chronic  anterior  urethritis,  pros- 
tatitis, and  seminal  vesiculitis   is  dilatation  and  massage. 

The  action  of  urethral  dilatation  and  massage  of  the  prostate  and  vesi- 
cles upon  chronic  intractable  catarrh  of  these  organs  is  twofold.  In  the 
first  place  the  treatment  actually  expresses  from  the  tissues  the  pus  and 
bacteria  within  the  urethral  and  prostatic  glands.  In  the  second  place 
it  softens  inflammatory  exudates  and  encourages  a  more  firm  and  normal 
contraction  of  the  urethral  and  prostatic  muscles  about  the  inflamed 
glands,  at  the  same  time  producing  hyperemia,  which  encourages  the  re- 
sorption of  inflammatory  tissue  and  the  cure  of  glandular  catarrh. 

One  might  suppose,  therefore,  that  every  intractable  urethritis  re- 
quired dilatation,  but  this  is  far  from  being  the  case.    In  certain  patients 
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the  symptoms  are  only  aggravated  by  these  mechanical  treatments,  and, 
though  temporary  aggravation  is  not  always  a  bad  sign,  yet  if  repeated 
gentle  treatments  continue  to  provoke  an  increase  of  symptoms,  the  me- 
chanical violence  is  evidently  doing  more  harm  than  good,  and  the  patient 
is  better  w^ithout  them.  Hence,  it  is  well  to  reserve  massage,  and  even 
more  carefully  to  reserve  dilatation,  for  those  cases  that  are  incurable 
without  it.  One  can  scarcely  be  too  enthusiastic  about  the  advantage 
of  these  methods  of  treatment  if  one  constantly  bears  in  mind  the  possi- 
bility that  they  may  do  harm. 

Technique  of  Dilatation. — As  a  general  rule,  if  examination  with 
the  bulbous  bougie  or  the  urethroscope  reveal  an  induration  in  the  ante- 
rior urethra,  which  is  not  promptly  ameliorated  or  cured  by  irrigations, 
it  should  be  dilated.  Dilatation  should  be  begun  with  sounds,  and  these 
should  be  carried  to  the  limit  of  the  meatus ;  progress  being  made  slowly, 
not  more  than  two  or  three  numbers  at  a  given  occasion.  The  passage 
of  the  sound  should  be  preceded  by  the  administration  of  hexamethyl- 
enamin,  T^/o  grains  (0.5  gm.),  t.  i.  d.,  for  48  hours,  and  followed  by  an 
instillation  along  the  whole  urethra  of  a  few  minims  of  0.2  to  0.5  per  cent, 
silver  nitrate  or  by  an  irrigation  with  1:5,000  potassium  permanganate 
or  1 :  10,000  silver  nitrate. 

With  the  sound  in  the  urethra  this  canal  should  be  carefully  palpated 
for  infiltrations  or  glandular  indurations,  and  these  should  be  gently 
massaged  upon  the  sound  every  time  it  is  introduced  until  they  disappear, 
or  until  it  becomes  evident  that  they  are  permanent  scars. 

The  passage  of  the  sound  may  be  repeated  as  often  as  twice  a  week  if 
it  excites  no  increase  in  discharge.  But,  if  the  sound  irritates,  it  should 
not  be  reinserted  until  this  irritation  has  subsided,  and,  in  such  cases,  it 
is  preferable  not  to  repeat  the  sounding  oftener  than  once  in  5  or  7  days. 

When  the  limit  of  the  meatus  has  been  reached,  dilatation  should 
proceed  by  means  of  the  Kollman  dilator.  I^ever  having  employed  the 
irrigating  dilator  I  cannot  discuss  its  advantages.  I  have  at  times  em- 
ployed the  various  dilators  that  are  adapted  to  distend  only  certain  por- 
tions of  the  canal,  selecting  the  instrument  in  accordance  with  the  urinary 
and  urethroscopic  findings.  But  I  very  gravely  mistrust  the  precise 
accuracy  of  these  means  of  diagnosis,  and,  since  the  inflamed  portion  of 
the  canal  is  always  narrowed,  I  have  come  to  believe  that  dilatation  of 
uninflamed  regions  is  not  so  likely  to  do  harm  as  is  the  possible  oversight 
due  to  dilating  only  one  portion  of  the  canal  when  actually  the  whole 
canal  requires  treatment.  Therefore  I  now  employ  almost  exclusively  the 
Kollman  dilator  that  stretches  the  whole  canal. 

Much  more  experience  is  required  in  employing  the  dilator  than  the 
sound,  for,  in  introducing  the  sound,  the  resistance  of  the  indurated  por- 
tion of  the  canal  or  the  bleeding  which  follows  its  removal  are  indices 
to  guide  the  gentleness  of  the  manipulator. 
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But,  in  using  the  dilator,  the  physician  is  working,  not  only  against 
the  resistance  of  the  walls  of  the  canal,  but  also  against  the  resistance  of 
the  mechanism  of  the  instrument  itself,  and  therefore  the  amount  of 
force  justifiable  in  the  use  of  one  dilator  is  no  guide  to  that  justifiable 
with  another.  As  a  general  rule,  the  dilator  should  be  used  so  gently 
as  to  excite  no  bleeding  and  no  inflammatory  reaction  for  longer  than 
24  hours.  The  force  required  for  this  is  different  for  each  instrument 
and  for  each  case.  The  increase  in  size  with  each  instrumentation  should 
be  as  in  the  use  of  the  sound;  not  more  than  two  or  three  numbers  of 
the  French  Charriere  scale. 

There  appears  to  be  no  advantage  in  leaving  sounds  or  dilators  in 
the  urethra  for  more  than  a  few  moments  after  the  desired  dilatation 
has  been  achieved. 

If  the  introduction  of  any  metal  instrument  causes  bleeding,  small 
instruments  (20  to  25  F.)  should  be  repeatedly  introduced  until  this 
tendency  to  bleeding  has  been  overcome. 

Contraindications  to  Dilatation. — Dilatation  is  always  danger- 
ous while  gonococci  still  persist  in  the  urethra,  and,  under  these  circum- 
stances, the  dilator  is  more  dangerous  than  the  sound.  The  same  rule 
holds  true  so  long  as  the  urine  contains  free  pus,  even  though  no  gono- 
cocci can  be  found.  Yet  sometimes  gonococci  and  free  pus  cannot  be 
gotten  rid  of  excepting  by  dilatation. 

On  the  other  hand,  when  the  urine  contains  only  shreds,  dilatation 
is  more  likely  to  do  good,  less  likely  to  do  harm. 

Exceptionally,  dilatation  does  harm  when  carried  to  the  posterior 
urethra,  though  it  is  required  in  the  anterior  urethra. 

The  harm  done  by  dilatation  consists  in  exciting  pain  or  an  increase 
in  the  flow  of  pus  from  the  urethra  or  in  causing  epididymitis. 

Limits  of  Dilatation. — The  natural  limit  to  dilatation  is  the  cure 
of  the  patient's  symptoms,  but  certain  restrictions  may  be  put  even  upon 
this.  When  dilatation  does  good  it  should  be  carried  to  at  least  28  or 
30  F.,  and  it  is  wise  to  see  the  patient  a  year  later  to  be  sure  that  no 
relapse  of  urethritis  or-  contraction  of  a  beginning  stricture  has  taken 
place. 

Some  cases,  on  the  other  hand,  are  benefited  by  dilatation  up  to  35, 
40,  and  45  F,  But  many  urethras  resent  being  stretched  to  such  dimen- 
sions, and  dilatation  should  always  be  desisted  from  when  it  appears  to 
do  harm  rather  than  good. 

Technique  of  Massage. — Massage  of  the  prostate  and  vesicles  should 
be  practiced  with  two  principles  in  mind.  In  the  first  place,  the  whole 
of  these  organs  should  be  massaged,  even  when  the  greater  part  of  them 
may  appear  normal.  In  the  second  place,  more  attention  should  be  paid 
to  those  regions  that  are  palpably  diseased.^ 

i  Diagnosis   of    inflammation   of   the    prostate    and    seminal   vesicles    depends   upon 
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The  question  whether  it  is  better  to  massage  prostate  and  vesicles 
gently  or  harshly  is  one  that  cannot  be  categorically  answered.  The  more 
recent  or  the  more  acute  the  inflammation  of  the  parts  the  milder  should 
be  the  massage ;  and,  in  my  belief,  even  old  chronic  cases  do  better  under 
prolonged  gentle  massage  than  under  more  vigorous  handling.  But  no 
one  can  tell  how  hard  any  other  man  massages.  Indeed,  it  is  probable 
that  no  one  employs  precisely  the  same  amount  of  force  in  two  successive 
treatments.  Therefore  this  question  must  be  left  to  the  discretion  of  each 
individual,  with  the  warning  that  severe  massage  is  more  likely  to  excite 
inflammatory  reaction,  although  it  is  required  in  some  intractable  cases. 

One  cannot  perform  satisfactory  massage  with  instruments.  The  sense  of 
touch  is  necessary  for  delicate  and  accurate  manipulation. 

A  simple  method  is  to  begin  upon  one  vesicle,  and,  reaching  up  as  far 
toward  the  fundus  as  possible,  to  press  upon  it,  and  then  withdraw  the  finger  in  a 
zigzag  way  until  one  reaches  the  prostate.  This  maneuver  is  repeated  half  a 
dozen  times,  and  then  the  same  treatment  given  to  the  opposite  vesicle.  If 
the  vesicles  are  impalpable,  this  is  enough.  If  distended  or  indurated,  the 
maneuver  should  be  repeated  often  enough  to  make  a  distinct  reduction  in  their 
size,  if  the  patient  can  bear  so  much  manipulation. 

The  finger  is  then  brought  down  to  the  prostate.  Hard,  angular  indurations 
in  and  about  this  organ  had  best  be  avoided,  and  pressure  made  chiefly  upon 
the  more  yielding  portions  of  the  gland.  Beginning  with  one  lobe,  pressure  is 
made  upon  it  either  with  a  to-and-fro  lateral  sweep  of  the  finger  or  with  a 
circular  motion.  This  manipulation,  if  gentle,  may  be  continued  for  one  minute; 
if  severe,  half  a  dozen  strokes  may  suffice.  The  same  treatment  is  given  the 
opposite  lobe  of  the  gland,  and  the  manipulation  concluded  by  a  half  dozen 
strokes  over  the  prostatic  sinus  for  the  purpose  of  emptying  the  main  ducts 
into  the  urethra. 

The  progress  of  the  cure  is  gauged  by  the  amount  of  pus  (as  seen 
under  the  microscope)  expressed  from  the  meatus  or  passed  in  the  urine 
after  massage. 

Irrigations  are  employed  in  connection  with  massage  in  order  to 
wash  away  the  pus  extruded  into  the  urethra  and  also  to  heal  its  super- 
ficial lesions.  While  gonocoeci  are  present,  it  is  usually  wiser  to  irrigate, 
but,  after  these  have  disappeared,  one  sometimes  does  better  by  omitting 
all  intraurethral  treatment. 

Mild  massage  may  be  repeated  twice,  or,  exceptionally,  three  times  a 
week;  severe  massage  not  oftener  than  once  a  week.  Massage  every  day 
almost  invariably  makes  the  patient  worse. 

Massage  should  be  continued  until  the  subjective  symptoms  are  re- 
lieved, and  the  return  shows  no  more  than  a  few  leukocytes  to  each  micro- 

the  discovery,  by  means  of  the  microscope,  of  pus  in  the  secretion  expressed  from 
these  organs.  Hence  in  many  cases  we  massage  organs  that  are  not  palpably  dis- 
eased. 
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scopical  field.  When  this  point  has  been  reached,  it  is  well  to  discontinue 
massage  for  a  month  or  more,  when  the  patient  returns  for  another  treat- 
ment. If  he  is  doing  well  the  pus  is  usually  found  to  have  decreased.  If 
pus  has  reaccumulated,  a  few  rubs  usually  bring  it  down  again,  and  the 
patient  should  be  continued  under  treatment  in  courses  of  four  to  six 
rubs  and  with  intervals  of  two  to  four  weeks  until  the  reaccumulation  of 
pus  ceases. 

Contraindications  to  Massage, — Massage  is  dangerous  only  in  the 
presence  of  acute  inflammation  of  the  urethra,  the  prostate,  the  vesicle, 
or  the  epididymis;  but  massage  is  harmful  in  case  it  increases  the  pa- 
tient's subjective  symptoms  instead  of  relieving  them.  It  is  also  harm- 
ful in  case  it  so  hypnotizes  the  patient  that  he  thinks  he  must  come  for 
the  rest  of  his  natural  days  to  be  rubbed  for  the  relief  of  imaginary  dis- 
comforts. Such  patients  should  be  discouraged  from  massage  by  all  pos- 
sible means.     Their  proper  cure  is  sexual  relief  by  matrimony. 

The  Rectal  Douche. — The  rectal  douche  is  an  accessory  or  substitute 
to  massage  of  the  prostate  and  vesicles.  The  usual  case,  that  can  perfectly 
well  submit  to  massage,  need  not  bother  with  douches.  But  if  the  patient 
cannot  reach  his  physician  often  enough  for  massage,  if  the  inflammation 
is  too  acute  for  massage,  or  if  massage  proves  irritating  or  in  any  way 
harmful,  the  rectal  douche  should  be  employed.  The  object  of  the  rectal 
douche  is  to  apply  heat  or  cold  to  the  prostate  or  vesicles.  For  this  pur- 
pose the  closed  tube,  or  psychrophore,  may  be  employed,  but  the  open 
double-current  tube  is  better. 

If  no  double-current  tube  is  to  be  had,  Tuttle's  apparatus  may  be  em- 
ployed. It  consists  of  two  large  soft-rubber  catheters,  bound  or  sewed 
together,  side  by  side.  The  water  flows  in  through  one,  out  through  the 
other.  When  the  outlet  is  plugged  with  feces  the  current  is  reversed.  Of 
the  special  tubes,  I  find  Chetwood's  model  more  convenient  than  those  of 
Kemp  or  Tuttle. 

The  patient  fills  a  two-quart  douche  bag  with  saline  solution  at  125°  F., 
attaches  it  to  the  tube,  hangs  the  bag  so  that  its  elevation  above  the  outflow 
shall  be  about  two  feet,  and  greases  the  tube  with  vaselin. 

He  then  seats  himself  toward  the  back  of  a  privy  seat,  leans  back 
against  the  wall,  grasps  the  tube  \*^ith  his  thumb  at  alxiut  its  middle, 
opens  the  cut-off  of  the  douche  bag  until  the  water  flows  warm  through 
the  tube,  and  then  inserts  the  tube  into  the  rectum  for  alx)ut  half  its 
length.  He  then  turns  the  water  on,  and  it  flows  into  the  rectum.  If  it 
does  not  return  through  the  outflow  he  stops  the  inflow  as  soon  as  the  rec- 
tum feels  full,  pokes  about  with  the  tube  until  a  gush  of  water  announces 
that  it  is  in  the  right  position,  then  turns  the  water  on  again.  It  takes 
from  four  to  eight  attempts  before  the  patient  learns  to  do  the  trick  neatly. 

The  injection  should  be  repeated  every  day.  with  an  interval  of  a 
few  days,  every  two  or  three  weeks,  to  make  sure  that  the  bowel  is  not 
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being  irritated.  Some  patients  note,  an  immediate  sense  of  relief  from 
the  use  of  this  rectal  douche,  but  the  majority  do  not,  and  it  is  often  diffi- 
cult to  persuade  a  patient  to  go  on,  week  after  week,  using  a  treatment 
which  is  a  great  nuisance  and  which  does  not  appear  to  him  beneficial. 
Yet  the  rectal  douche  is  one  of  the  few  forms  of  treatment  that  I  consider 
it  wise  to  continue  for  months  at  a  time,  with  only  such  intervals  as  are 
necessary  to  insure  the  safety  of  the  bowel. 


Operative  Treatment 

Although  Young  and  Alexander  have  counseled  prostatectomy  for 
the  treatment  of  chronic  prostatitis,  an  operation  is  likely  to  do  more 
harm  than  good  unless  there  is  acute  abscess,  chronic  obstruction  in  the 
form  of  urethral  stricture,  or  bar  or  stricture  at  the  neck  of  the  bladder 
giving  symptoms  similar  to  those  of  prostatic  hypertrophy. 

Ligation  of  the  vas  deferens  sometimes  exercises  a  markedly  beneficial 
eifect  upon  intractable  prostatitis  and  vesiculitis,  but,  since  this  operation 
makes  the  patient  sterile,  it  is  permissible  only  upon  old  men  and  upon 
such  young  men  as  suflfer  from  relapsing  epididymitis,  incurable  by  any 
other  means. 

Ukethroscopic  Treatment 

The  urethroscope  is  more  generally  applicable  to  the  diagnosis  than 
to  the  treatment  of  urethritis.  Intractable  cases  of  urethritis  may,  how- 
ever, be  due  to  persistent  suppuration  in  one  or  more  single  follicles  or 
glands  in  the  anterior  urethra,  or  to  suppuration  in  a  paraurethral  duct. 
In  either  case,  direct  treatment  through  the  urethroscope  is  indicated. 
Injections  of  a  drop  of  20  per  cent,  silver  nitrate  solution  may  be  made 
once  or  twice  a  week,  or,  if  the  canal  is  long,  it  may  be  slit  up  into  the 
lumen  of  the  urethra,  whereupon  it  will  promptly  heal. 

Such  conditions  are  rare,  however.  As  a  rule,  chronic  urethritis  is  a 
diffuse  process,  although  certain  spots  in  the  mucosa  show  more  evi- 
dence of  inflammation  than  others,  and  treatment  of  these  spots  by  appli- 
cation to  them  of  silver  nitrate  solution,  introduced  on  a  swab  through 
the  urethroscope,  is  not  so  likely  to  eft'ect  a  cure  as  is  the  treatment  of  the 
sclerosis  by  dilatation. 

Urethral  polyps,  granulations,  or  papillomata  may  be  conveniently 
burned  off  through  the  urethroscope  by  means  of  the  high-frequency  cur- 
rent, the  galvanocautery,  or  by  repeated  application  of  20  per  cent,  silver 
nitrate  solution. 

If  there  are  numerous  urethral  warts,  it  is  convenient  to  destroy  these 
in  part  by  catching  them  between  the  edge  of  the  urethroscopic  tube  and  a 
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large  cotton  swab,  which  is  pushed  beyond  the  warts  and  then  withdrawn  so 
as  to  amputate  them  against  the  edge  of  the  tube.  After  the  irritation 
from  this  procedure  has  subsided,  the  base  is  burned  off. 

The  posterior  urethroscopes  of  Goldschmidt  and  Buerger  have  mate- 
rially helped  in  the  diagnosis  of  the  lesions  of  the  posterior  urethra,  but 
their  therapeutic  efficiency  has  not  yet  been  found  to  be  very  great.  In 
the  treatment  of  the  verumontanum  the  Swinburne  urethroscope  is  usu- 
ally more  serviceable. 

Treatment  of  Postgonoreheal,  Urethritis 

After  gonococci  have  disappeared  from  the  urethral  and  prostatic  dis- 
charges, the  sclerosis  and  glandular  catarrh  may  persist  for  an  indefinite 
time  in  the  urethra  or  in  the  prostate  or  seminal  vesicles.  Under  such 
conditions  the  treatment  is  much  the  same  as  that  for  chronic  gonorrheal 
urethritis,  with  the  exception  that  dilatation  may  be  employed  with  more 
impunity  and  safely  carried  to  a  greater  degree  than  when  gonococci 
are  still  present. 

One  important  thing  to  realize  in  these  cases,  however,  is  the  neces- 
sity of  stopping  local  treatment  at  a  certain  point.  This  point  is  usually 
reached  when  the  secretion  expressed  from  the  prostatic  contains  only  a 
few  leukocytes;  when  there  is  no  longer  any  free  pus  in  the  urine;  when 
urinary  shreds  have  become  relatively  small  and  contain  very  few  pus 
cells ;  when  the  urethral  discbarge  has  become  mucoid  and  sticky  in  char- 
acter, and  contains  only  a  few  pus  cells.  When  these  conditions  are 
reached,  the  patient  is  likely  to  do  better  under  general  and  sexual  hygiene 
than  under  any  local  treatment.  Indeed,  one  often  sees  such  cases,  in 
whom  constant  local  treatment  only  aggravates  symptoms,  which  would 
subside  if  left  to  themselves. 

Vaccine  Treatment. — Until  the  principles  of  vaccine  therapy  and  the 
efficiency  of  the  various  bacterins  and  sera  are  more  clearly  understood,  it 
seems  quite  hopeless  to  endeavor  to  bring  order  out  of  the  chaos  of  con- 
flicting competent  observations  concerning  the  use  and  value  of  this  form 
of  treatment. 

I  have  employed  vaccines,  both  stock  and  autogenous,  but  have  failed 
to  derive  any  great  benefit  from  them,  excepting  in  the  treatment  of  epi- 
didymitis and  gonorrheal  rheumatism. 

Inasmuch  as  the  method  of  manufacture  and  strength  of  these  prepa- 
rations are  never  twice  the  same,  it  is  impossible  to  give  formuhe  which 
can  be  generally  applied.  Each  preparation  should  be  employed  accord- 
ing to  the  rules  laid  down  by  the  laboratory  from  which  it  comes. 

Treatment  of  Relapsing^  Prostatitis. — Certain  patients  who  have  suf- 
fered from  severe  prostatitis  in  the  course  of  gonorrhea  (and  some  whose 
original  prostatitis  was  not  due  to  the  gonococcus)  suffer  from  time  to 
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time  from  relapses  which  may  be  characterized  chiefly  by  urethral  dis- 
charge, or  by  outbreaks  of  chills,  fever,  and  pyuria.  Such  attacks  are 
usually  brief  and  may  be  separated  by  months  or  even  years.  They  are 
curable  by  prostatic  massage,  which  should  be  given  in  courses  of  a  month 
or  two,  with  increasing  intervals,  until  the  patient  has  been  watched  and 
found  free  from  tendency  to  relapses  for  at  least  a  year. 

Treatment  of  Retention  Due  to  Chronic  Prostatitis. — Exceptionally 
the  result  of  chronic  posterior  urethral  and  prostatic  catarrh  is  sclerosis 
either  of  the  whole  posterior  urethra  or  of  the  neck  of  the  bladder,  which 
results  in  partial  retention  of  urine  by  the  same  mechanism  as  that  of 
prostatic  hypertrophy.  Such  cases  can  only  be  cured  by  division  of  the 
neck  of  the  bladder,  which  is  preferably  done  through  a  perineal  incision 
with  the  galvanocautery  of  Chetwood  or  Bottini. 


URETHRAL  STRICTURE 

Prophylaxis. — To  prevent  traumatic  stricture,  perineal  section  should 
be  done  at  the  time  of  injury.  To  prevent  gonorrheal  stricture,  every 
effort  should  be  made  to  minimize  the  intensity  of  the  inflammation,  for, 
although  stricture  may  result  from  chronic  mild  catarrh  of  the  urethra, 
such  stricture  is  usually  readily  dilated,  while  dense  and  unmanageable 
strictures  are  the  result  of  intense  urethritis  or  periurethritis. 

Curative  Treatment. — To  cure  a  urethral  stricture  is  not  always  pos- 
sible. Stricture  of  the  urethra  anterior  to  the  penoscrotal  angle  may  be 
cured  by  dilatation  to  32  or  34  F.,  or  by  cutting  to  this  size.  But  the 
more  common  and  more  troublesome  strictures  of  the  deeper  portions  of 
the  anterior  urethra,  notably  those  in  the  region  of  the  bulb,  while  they 
may  be  controlled  by  dilatation,  are  often  incurable,  and  will  relapse 
after  an  interval  of  months  or  years  in  spite  of  any  treatment. 

Resection  of  the  urethra  (Cabot's  operation)  may  achieve  a  perma- 
nent cure.  It  certainly  changes  intractable,  resilient  strictures  into  man- 
ageable ones.  But  many  years  must  elapse  before  we  can  be  sure  that 
complete  cure  can  be  obtained  even  by  this  operation. 

With  this  possible  exception,  stricture  should  always  be  treated  by 
dilatation  rather  than  by  incision,  and  operation  should  be  looked  upon 
only  as  the  means  of  opening  a  stricture  which  cannot  be  dilated  or  of 
curing  some  of  the  complications  of  stricture.  After  operation  the  sound 
is  required  as  much  as  before. 

The  treatment  of  stricture  may  be  considered  under  the  following 
captions : 

1.  Stricture  of  large  caliber. 

2.  Stricture  of  small  caliber. 

3.  Stricture  admitting  only  a  filiform. 
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4.  Stricture  complicated  by  retention. 

5.  Impassable  stricture. 

6.  Traumatic  and  resilient  stricture. 

7.  Inodular  or  indurated  stricture. 

8.  Stricture  complicated  by  prostatitis   (irritable  stricture). 

9.  Stricture  complicated  by  false  passage. 

10.  Stricture  complicated  by  periurethritis  or  prostatic  abscess. 

11.  Stricture  complicated  by  acute  pyelonephritis. 

12.  Stricture  complicated  by  fistula. 

Treatment  of  Stricture  of  Large  Caliber. — A  stricture  of  large  caliber 
is  one  which  will  admit  a  20  F.  sound.  Such  strictures,  if  not  compli- 
cated, are  to  be  treated  by  dilatation  with  steel  sounds  or  dilators.  If 
the  stricture  does  not  dilate  it  is  to  be  treated  as  a  resilient  stricture  (see 
below).  If  the  passage  of  instruments  excites  inflammation  or  chill,  the 
treatment  is  that  of  irritable  stricture. 

The  passage  of  sounds  into  the  urethra  should  always  be  followed  by  anti- 
septic washing  with  silver  nitrate  (1:10,000),  or  potassium  permanganate 
(1:5,000),  or  by  instillation  of  silver  nitrate  (0.2  to  0.5  per  cent.)  into  the 
posterior  urethra.  I  employ  the  latter  treatment,  as  it  seems  not  only  anti- 
septic, but  also  helps  to  close  iip  any  minute  abrasions  that  may  be  made  in 
the  urethra  by  its  mild  cauterizing  effect.  Furthermore,  unless  in  an  emergency, 
it  is  wiser  to  precede  the  passage  of  the  sound  by  the  administration  of  hexa- 
methylenamin  (gr.  x,  t.  i.  d.)  for  2  days,  until  the  temper  of  the  urethra  is 
known,  after  which  the  antiseptic  may  be  dispensed  with. 

Finally,  and  above  all,  the  sound  must  be  passed  gently. 

The  first  operation  upon  a  stricture  should  consist  in  the  passage  of 
a  moderate-sized  sound  (20  F.).  If  this  passes,  it  is  wiser  not  to  pass 
another  instrument  until  the  effect  of  this  first  instrumentation  can  be 
judged.  If  the  sound  does  not  pass,  the  stricture  may  be  classed  as  one 
of  small  caliber.  The  patient  is  told  to  return  in  3  to  5  days,  and  then 
a  sound  is  passed,  either  of  the  same  size  or  one  size  less  than  that  passed 
on  the  previous  occasion.  If  this  passes  readily,  an  instrument  2  sizes 
larger  may  be  introduced,  and,  if  this  also  passes  without  much  force 
or  bleeding,  an  instrument  1  or  2  sizes  larger  is  introduced,  and  the 
operation  closes  with  an  instillation  of  silver  nitrate.  Thus  the  dilata- 
tion proceeds  with  intervals  of  at  least  three,  and  preferably  5  or  6,  days 
between  each  passage  of  sound.  Thus,  with  very  gentle  dilatation,  we 
hope  to  gain  from  one  to  three  numbers  of  the  French  (Charriere)  scale 
on  each  occasion. 

If  the  stricture  responds  kindly  to  dilatation,  the  first  check  is  the 
size  of  the  meatus.  A  meatus  so  small  that  there  is  a  distinct  pocket 
behind  it,  as  indicated  by  a  probe  inserted  into  this,  should  be  cut.  But 
a  normal  meatus  (which  varies  in  size  from  27  to  32  F.)  is  usually  the 
standard  for  the  limit  of  dilatation.     When  the  stricture  has  been  dilated 
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to  this  size,  the  intervals  are  increased  to  2,  4,  6,  8  weeks,  and,  if  still 
there  is  no  tendency  to  recontract,  to  3  months,  6  months,  and  a  year. 

A  stricture  anterior  to  the  penoscrotal  angle  that  does  not  recontract 
after  an  interval  of  a  year  may  be  regarded  as  cured. 

But  deeper  strictures  require  the  passage  of  a  sound  once  a  year  for 
the  remainder  of  the  patient's  life,  to  insure  against  relapse. 

This  sounding  can,  of  course,  be  performed  more  skillfully  by  the  phy- 
sician than  by  the  patient,  but,  inasmuch  as  no  patient  was  ever  known 
to  return  year  after  year  for  the  passage  of  a  sound,  it  is  only  fair  to 
recognize  this  human  weakness  and  to  instruct  the  patient  how  to  pass 
a  full-size  sound  upon  himself.  After  having  boiled  it,  and  thoroughly 
washed  his  hands  and  penis,  he  celebrates  with  this  instrument  the  advent 
of  each  Fourth  of  July  or  New  Year's  Day. 

If,  on  any  of  these  happy  anniversaries,  he  is  not  able  to  introduce 
his  instrument,  he  should  apply  at  once  to  a  physician  for  relief. 

In  some  instances,  however,  the  size  of  the  meatus  is  not  an  adequate 
gage  of  dilatation.  In  such  cases  the  stricture  relapses  within  the  year 
and  dilatation  must  be  carried  to  a  higher  point  with  a  Kollman  dilator, 
the  limit  in  these  cases  being  that  size  at  which  the  stricture  does  not 
relapse  after  an  interval  of  a  year. 

Treatment  of  Stricture  of  Small  Caliber. — A  stricture  of  small  cali- 
ber is  one  that  will  admit  a  10  F.  instrument,  but  will  not  admit  a  20  F. 
Such  strictures  are  to  be  dilated  with  woven  bougies  according  to  the  rules 
laid  down  above  until  these  have  reached  the  size  of  20  F.,  when  steel 
sounds  continue  and  complete  the  cure. 

Treatment  of  Stricture  Admitting  Only  a  Filiform. — Strictures  that 
will  not  admit  a  10  F.  bougie  may  be  classed  under  this  heading.  Such 
strictures  are  very  frequently  impassable,  irritable,  or  resilient,  and  must 
be  treated  accordingly.  But  the  proper  employment  of  filiform  instru- 
ments reduces  the  number  of  impassable  strictures  to  a  very  small  one. 

The  choice  of  instruments  to  dilate  a  filiform  stricture  is  one  of  the 
most  delicate  tests  of  the  experience  of  the  urologist.  All  filiforms 
should  be  of  the  smallest  possible  caliber.  A  truly  threadlike  instrument 
often  passes  where  another  with  a  bulb  the  size  of  the  head  of  a  pin  will 
not  pass.  Whalebone  filiform  bougies,  such  as  are  commonly  employed 
in  this  country,  should  be  selected  with  reference  to  their  fineness  and 
smoothness.  The  tips  of  these  may  be  bent  at  an  angle  by  immersing 
them  in  collodion  and  then  bending  the  tip  to  the  desired  angle,  and  hold- 
ing it  in  this  position  until  the  collodion  dries.  The  outfit  should  include 
at  least  one-half  dozen  instruments. 

As  followers  to  the  filiform,  one  should  have  two  tunneled  silver 
catheters,  and  at  least  two  tunneled  sounds,  sizes  10  and  14  F.  The  eyes 
of  such  instruments  should  be  large  enough  to  slip  readily  over  the  fili- 
forms.    The  Banks  bougie,  with  its  filiform  tip  enlarging  to  a  thick  shaft, 
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makes  a  convenient  substitute  for  the  filiform  and  guided  sound,  since  it 
can  be  introduced  with  much  less  danger  of  tearing  the  urethra. 

Woven  filiforms  to  screw  on  to  a  following  catheter  or  bougie  are  made 
by  various  French  firms;  their  disadvantage  of  being  less  stiff  and  less 
durable  than  the  whalebone  instruments  is  counterbalanced  by  the  advan- 
tage of  their  fineness  and  smoothness.  These  instruments  are  also  made 
with  a  copper  wire  core,  which  adds  to  their  rigidity  and  gives  the  addi- 
tional advantage  that  they  can  be  bent  at  the  tip  to  any  desired  angle. 

Introduction  of  Filiforms. — Filiforms  are  apt  to  catch  in  the  urethral 
folds  and  crypts,  both  in  front  of  and  behind  the  stricture.  The  follow- 
ing maneuvers  are  employed  to  overcome  this  difficulty: 

1.  When  an  instrument  catches,  partially  withdraw  and  slightly  ro- 
tate it,  pushing  it  forward  while  making  the  rotatory  movement.  This 
device  rarely  fails  in  finally  engaging  the  instrument  in  the  orifice  of  the 
stricture,  especially  if  the  filiform  point  be  bent  or  twisted  in  any  direc- 
tion (spiral  or  zigzag),  so  that  its  extremity  may  lie  outside  of  the  axis 
of  the  shaft  of  the  instrument. 

2.  An  excellent  method  of  finding  the  orifice  of  a  stricture  consists 
in  cramming  the  urethra  full  of  filiform  bougies,  engaging  their  points 
in  all  the  lacunae  and  false  passages,  and  then  trying  them,  one  after 
another,  until  that  one  is  pushed  forward  which  is  presenting  at  the  ori- 
fice of  the  stricture,  when  it  will  at  once  engage. 

3.  If  the  point  of  the  filiform  passes  the  stricture,  but  catches  in 
the  prostatic  urethra,  it  may  be  lifted  into  the  bladder  by  a  finger  intro- 
duced into  the  rectum. 

4.  If  the  stricture  is  a  single  band,  the  face  of  which  may  be  reacted 
by  the  urethroscope,  this  instrument  is  introduced,  the  stricture  wiped  with 
adrenalin  until  it  ceases  to  bleed,  and  a  filiform  then  introduced,  guided 
by  direct  ocular  observation.  This  maneuver  rarely  succeeds  where  other 
means  fail. 

If  the  filiform  is  introduced  only  after  long  and  persevering  effort, 
the  question  arises  whether  one  may  let  the  patient  go  after  dilating  the 
stricture  to  10  or  12  F.,  or  whether  it  is  preferable  to  tie  in  a  filiform 
for  two  or  three  days  until  the  next  instrumentation  (in  which  case  the 
patient  should  remain  in  bed),  or  whether  immediate  perineal  section 
should  be  done.  As  a  rule,  the  first  course  is  safer.  But  complicated  cases 
may  require  one  or  the  other  alternative,  especially  since  a  single  success 
in  passing  a  stricture  by  no  means  implies  that  one  will  ever  get  through 
it  again.  * 

After  the  successful  introduction  of  the  filiform  and  dilatation,  this 
should  be  repeated  every  third  and  fourth  day  until  the  stricture  is  suffi- 
ciently dilated  to  take  woven  bougies  in  increasing  sizes. 

The  Treatment  of  Retention. — Acute  retention  of  urine  from  stric- 
ture may  usually  be  relieved  by  the  passage  of  a  filiform,  followed  by  a 
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tunneled  or  guided  catheter,  as  described  in  the  preceding  section.  Two 
difficulties  may  arise  in  this  connection:  either  the  stricture  may  prove 
impassable  or  the  retention,  when  once  relieved,  may  recur.  The  treat- 
ment of  impassable  stricture  is  described  in  the  succeeding  section.  Re- 
curring retention  is  exceedingly  annoying,  and  may  continue  until  the 
stricture  has  been  dilated  as  high  as  20  F.  In  such  cases,  even  though  the 
recurrence  of  retention  is  obviously  due  to  a  marked  congestive  tendency, 
it  is  my  practice  to  push  dilatation  very  rapidly  up  to  20  or  22  F.,  reach- 
ing this  in  two  or  three  sessions  at  three  or  four-day  intervals.  After 
this  dilatation  is  attained,  one  may  go  more  slowly,  since  the  possibility 
of  retention  has  been  overcome. 

The  Treatment  of  Impassable  Stricture  Without  Retention. — The 
treatment  of  this  condition  exercises  the  judgment  of  the  surgeon  as  to 
how  long  he  may  coax  the  stricture  in  the  hope  of  introducing  a  filiform 
through  it  without  undue  risk  to  the  patient.  The  various  renal  function 
tests,  notably  the  phenolsulphonephthalein  test,  are  of  great  value  in  this 
connection.  If  the  patient  is  afebrile,  and  the  renal  function  is  good, 
one  makes  many  efforts  before  giving  up  and  having  recourse  to  perineal 
urethrotomy.  But  if  the  patient  has  chills  or  if  the  kidney  function  is 
bad,  urethrotomy  should  be  performed  at  once,  and  although  external 
urethrotomy  without  a  guide  is  a  difficult  and  dangerous  operation  in  un- 
skilled hands  it  is  to  be  remembered  that  the  skillful  surgeon  can  offer 
much  more  brilliant  hopes  of  recovery  with  this  than  by  indefinitely  pro- 
longed efforts  to  get  through  an  impassable  stricture. 

Treatment  of  Impassable  Stricture  With  Retention. — In  this  condi- 
tion the  emergency  is  acute.  The  patient  must  be  relieved  immediately. 
If  filiforms  fail  to  pass,  the  patient  may  be  put  in  a  hot  sitz  bath  at  a 
temperature  of  about  100°  F.,  and  the  hot  water  kept  running  so  that 
the  temperature  is  gradually  increased  as  much  as  the  patient  can  bear. 
This  bath  is  continued  for  about  ten  minutes.  If  it  causes  faintness  and 
nausea,  it  is  all  the  more  likely  to  cause  relaxation.  The  patient  is  urged 
to  try  to  urinate  in  the  bath.  Immediately  after  the  bath  he  is  put  to 
bed  with  hot  blankets  about  him,  and  again  urged  to  urinate.  If  this 
treatment  fails  the  bladder  should  be  aspirated  above  the  pubes.  This 
may  be  repeated  several  times.  Yet  suprapubic  aspiration  is  only  an 
emergency  method,  and  if  within  12  or  24  hours  it  is  not  followed 
by  sufficient  relief  of  congestion  on  the  surface  of  the  stricture  to 
•  admit  the  passage  of  the  instruments,  the  patient  should  be  cut  in  the 
perineum. 

Treatment  of  Traumatic  and  Other  Resilient  Strictures. — Traumatic 
strictures  are  almost  invariably  resilient,  i.  e.,  they  either  refuse  to  dilate 
or,  once  dilated,  promptly  recontract.  Resilient  stricture  (whether  trau- 
matic or  not),  if  anterior  to  the  penoscrotal  angle,  should  be  cut  to  32 
or  34  F.  with  the  Otis  or  Maisonneuve  urethrotome.     If  posterior  to  this 
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point,  such  strictures  should  be  resected,  for,  if  they  are  simply  cut,  they 
are  likely  to  reconstruct  quite  as  badly  as  ever.  The  Cabot  operation  for 
resecting  is  the  one  I  prefer. 

Treatment  of  Inodular  or  Indurated  Stricture. — Strictures  compli- 
cated by  lesions  of  scar  tissue  in  and  about  the  urethra  require  resecting 
after  the  scar  tissue  has  been  cut  away. 

Treatment  of  Irritable  Stricture. — By  irritable  stricture  is  meant  that 
type  of  stricture  the  treatment  of  which  by  sounds  is  followed  by  chills, 
acute  urethritis,  or  bleeding.  The  bleeding  may  arise  from  the  stricture, 
but  the  local  or  inflammatory  reaction  always,  and  the  bleeding  usually, 
are  due  to  inflammation  behind  the  stricture,  generally  in  the  form  of  pros- 
tatitis. Under  such  circumstances,  if  the  stricture  is  not  so  tight  as  to 
prohibit  delay,  it  is  better  to  treat  the  patient  first  by  hexamethylenamin 
and  rectal  injections,  followed  by  gentle  but  persistent  prostatic  mas- 
sage; next  by  instillations  of  silver  nitrate,  then  to  resume  again  the  gen- 
tle passage  of  sounds.  If,  in  spite  of  all  this,  the  reaction  reappears, 
perineal  section  should  be  done  at  once. 

Treatment  of  Stricture  Complicated  by  False  Passage. — If  a  false 
passage  has  been  made  in  the  effort  to  get  by  a  stricture,  and  the  patient's 
condition  permits,  no  further  instrument  should  be  passed  for  two  weeks. 
At  the  end  of  that  time  sounding  may  be  gently  resumed,  with  the  hope 
that  the  false  passage  has  healed.  But,  if  the  stricture  requires  immediate 
dilatation,  false  passage  may  make  the  stricture  an  impassable  one,  to 
be  treated  as  above  described,  while,  if  there  are  chills  or  other  compli- 
cations, these  require  prompt  perineal  section.  In  avoiding  an  old  false 
passage  it  is  necessary  to  locate  its  orifice  first  by  noting  in  which  direction 
the  sound  is  deflected  as  it  enters  this.  Having  noted  this,  attempts  at 
dilatation  are  subsequently  made  with  the  point  of  the  instrument  de- 
flected away  from  the  orifice  of  the  false  passage.  False  passages  on  the 
roof  of  the  canal  are  so  uncommon  that  it  is  almost  a  universal  rule  that 
they  may  be  avoided  by  hugging  the  roof  of  the  urethra  with  the  point 
of  the  instrument. 

Stricture  Complicated  by  Periurethritis. — Abscess  of  Infiltration. 
— The  presence  of  any  periurethral  abscess,  deeper  than  the  penoscrotal 
angle,  or  of  prostatic  abscess,  or  urinary  infiltration,  calls  for  perineal 
section  with  evacuation  of  all  pockets,  free  incision,  and  drainage  and 
division  of  the  stricture. 

Treatment  of  Stricture  Complicated  by  Acute  Pyelonephritis. — The 
kidney  must  be  drained  cither  by  a  retained  catheter  or  by  jin-iiical  sec- 
tion. The  tube  should  remain  in  place  until  the  temperature  touches  nor- 
mal.    This  failing,  nephrotomy  is  required. 

Treatment  of  Stricture  Complicated  by  Fistula. — The  chief  aim  in 
the  treatment  of  fistula  is  to  remove  the  impediment  to  urination — in 
most  cases  to  dilate  the  stricture.     This  done,  the  fistula  will  usually 
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close  itself;  but,  as  long  as  the  urethra  is  obstructed,  the  urine  will  seek 
the  freest  outlet,  viz.,  the  fistula. 

Indurated  fistula  is  usually  associated  with  resilient  or  impassable 
stricture.  To  cure  it,  all  the  scar  tissue  about  the  fistula  and  the  urethra 
must  be  excised  and  external  urethrotomy  performed. 


POSTGONORRHEAL  NEUROSES 

Two  types  of  neuroses  may  result  from  gonorrhea.  These  are :  sex- 
ual neuroses  and  painful  neuroses. 

Precisely  the  same  types  of  neuroses  are  seen  in  persons  who  never 
had  gonorrhea,  and,- whether  following  gonorrhea  or  not,  their  pathologi- 
cal basis  consists  in  inflammation  of  the  whole  posterior  urethra,  or  of 
the  prostatic  utricle  alone,  hypertrophy  of  the  verumontanum,  chronic 
prostatitis,  or  chronic  seminal  vesiculitis.  Furthermore,  there  is  in  each 
case  a  psychic  element  of  greater  or  less  importance,  and,  finally,  the 
pain  may  be  falsely  attributed  to  lesions  in  or  about  the  posterior  urethra, 
when  it  is  actually  due  to  neurosis  or  to  one  of  the  forms  of  intestinal 
indigestion  commonly  associated  with  indicanuria. 

Therefore,  before  beginning  treatment,  all  these  elements  of  the  case 
must  be  carefully  studied,  especial  attention  being  paid  to  the  neurotic 
element,  for,  in  many  instances,  it  will  be  found  that  fear  of  grave  disease 
is  the  chief  element  in  the  case  and  the  patient  only  requires  to  be  reas- 
sured in  order  to  be  willing  to  put  up  with  the  mild  inconvenience  of 
which  he  complains.  In  other  instances,  treatment  of  the  digestive  dis- 
turbance will  relieve  the  pain;  in  others,  general  hygiene  will  succeed, 
and,  finally,  a  large  proportion  of  the  patients  who  complain  of  feeble 
erection  and  premature  ejaculation  require  for  their  cure  rather  a  study 
of  their  peculiar  sexual  aberration  than  any  local  treatment. 

There  still  remain  many  cases,  however,  whom  this  treatment  fails  to 
relieve.  For  most  of  these  cases  more  can  be  done  by  treatment  of  the 
verumontanum  through  the  posterior  urethroscope  than  by  any  other  form 
of  local  treatment.  The  straight  tube  may  be  used  (I  prefer  the  Swin- 
burne posterior  urethroscope).  Through  this  applications  of  20  per  cent, 
silver  nitrate  or  50  per  cent  liquor  hydrargyri  nitratis  are  made  once  in 
ten  days.  The  application  may  be  made  on  a  very  fine  cotton  swab 
directly  to  the  verumontanum,  or  on  a  large  swab  and  followed  by  salt 
solutions  to  prevent  excessive  irritations.  For  similar  cases  Dr.  Geraghty 
has  obtained  good  results  by  injecting  a  few  drops  of  1  per  cent,  silver 
nitrate  into  the  utricle  by  means  of  a  special  urethroscopic  syringe. 

Oversensitive  patients  may  be  made  distinctly  worse  by  these  methods 
of  treatment,  and  for  them  the  gentle  passage  of  sounds  and  the  employ- 
ment of  instillations  of  nitrate  of  silver  are  more  satisfactory.     Excep- 
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tionally,  prostatic  massage  by  the  finger,  or  by  a  vibratory  massage  in- 
strument introduced  into  the  rectum,  or  by  the  galvanic  or  high-frequency 
current  are  of  use.  But,  as  a  rule,  the  effect  of  such  treatment  is  sug- 
gestive rather  than  physical,  and,  first,  last,  and  all  the  time,  sexual  and 
general  hygiene  must  be  borne  in  mind. 


CHAPTER   II 

SPERMATORRHEA  AND  URETHRORRHEA 

E.  L.  Keyes^  Jk. 

At  the  termination  of  a  chronic  urethritis  the  patient  may  be  left  with 
a  slight  urethral  discharge,  mucoid  and  sticky  in  character,  either  abso- 
lutely clear  or  slightly  opalescent,  and  sometimes  so  slight  as  to  cause 
only  an  adhesion  of  the  lips  of  the  meatus  to  each  other  when  the  patient 
awakes  in  the  morning;  sometimes  sufficient  to  cause  a  urethral  discharge 
throughout  the  day.  Examination  of  this  discharge  reveals  a  body  of 
mucus  entangling  bacteria,  urethral  epithelium,  and  an  occasional  leuko- 
,  cyte ;  but  no  gonococci ;  no  pus.  Such  a  condition  is  commonly  known  as 
urethrorrhea  or  prostatorrhea.  The  distinction  made  between  the  two  can 
be  based  only  on  the  result  of  treatment.  If  the  discharge  can  be  cured 
by  massage  of  the  prostate,  it  may  be  put  down  as  a  prostatorrhea.  If 
not,  it  should  be  classed  as  urethrorrhea,  and  is  to  be  treated  by  the  injec- 
tion into  the  anterior  urethra  of  astringents  (pages  155  and  156)  (with  the 
proviso  that  such  injections  may  do  the  patient  harm  instead  of  good), 
by  the  passage  of  sounds  and  dilators  to  as  high  a  number  as  the  urethra 
can  bear,  with  the  object  of  massaging  the  urethral  glands,  and  by  at- 
tention to  the  patient's  sexual  and  general  hygiene.  In  certain  instances 
such  discharges  will  only  cease  when  the  patient's  hygienic  condition  is 
materially  improved,  all  local  treatment  doing  more  harm  than  good. 

Spermatorrhea  is  the  title  given  to  two  distinct  conditions:  On  the 
one  hand,  the  patient's  urine,  when  voided  and  examined  under  the  micro- 
scope, may  prove  to  contain  spermatozoa.  It  is  most  unwise  to  call  the 
patient's  attention  to  this  condition,  as  it  is  quite  harmless,  although  the 
knowledge  may  fill  him  with  strange  fears. 

On  the  other  hand,  the  patient  may  extrude  from  his  prostate  and 
seminal  vesicles  a  drop  or  more  of  semen  when  he  attempts  to  have  a 
movement  of  the  bowels.  Constipation,  of  course,  increases  the  amount 
of  discharge,  which  may  be  the  source  of  considerable  alarm,  and  which 
sometimes  occurs  under  other  conditions;  thus  it  may  follow  the  act  of 
urination  or  any  muscular  strain.  This  condition  is  entirely  harmless, 
as  such.  If  the  seminal  fluid  extruded  is  not  mixed  with  pus  it  simply 
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means  that  the  muscles  of  the  internal  genitals  are  somewhat  relaxed, 
and,  while  the  amount  of  discharge  may  be  materially  diminished  by 
regulating  the  patient's  sexual  affairs  and  constipation,  and  by  occa- 
sionally massaging  the  prostate,  it  is  unwise  to  depend  upon  physical 
measures  for  a  cure,  since,  in  spite  of  them,  a  slight  discharge  is  likely 
to  persist.  This  is  harmless,  and  the  patient  must  be  instructed  to  dis- 
regard it. 


CHAPTER  III 

IMPOTENCE 
E.  L.  Keyes,  Je. 

TREATMENT  OF  ORGANIC  IMPOTENCE 

Impotence  may  result  from  many  congenital  and  acquired  defects, 
such  as  hypospadias,  tight  urethral  stricture,  tabes,  etc.  Such  impotence 
is,  of  course,  only  as  curable  as  is  its  cause. 

TREATMENT  OF  FUNCTIONAL  IMPOTENCE 

The  treatment  is  threefold: 

The  Patient's  Sexual  Coefl&cient  Must  Be  Discovered. — By  the  sex- 
ual coefficient  is  meant  the  amount  of  sexual  power  with  which  the  pa- 
tient is  endowed  by  Nature.  Mankind  at  large  is  possessed  by  the  notion 
that^  although  men's  noses  and  digestions  need  not  all  be  cut  of  the  same 
pattern,  it  is  to  be  expected  that  the  sexual  capacity  of  every  one  should 
be  all-embracing.  Thus,  while  it  is  no  disgrace  to  be  dyspeptic  about  the 
stomach,  it  is  to  the  last  degree  shameful  to  be  dyspeptic  about  the  geni- 
tals. Theoretically,  such  a  distinction  is  absurd;  but  practically  no  man 
is  willing  to  brand  himself  a  sexual  laggard. 

In  some  way,  by  dint  of  enumerating  emissions,  copulations,  mas- 
turbations, the  physician  must  learn  what  ideal  he  can  set  before  the 
patient.  If  a  man  has  a  natural  sexual  capacity  for  copulation  only  once 
a  month,  it  is  hopeless  to  try  and  tune  him  up  to  three  times  a  night. 

The  Patient  Must  Be  Encouraged. — The  first  point  of  encouragement 
must  be  to  depress  him  by  bidding  him  look  for  a  protracted  and  relapsing 
convalescence.  Then  he  must  be  made  to  understand  that  his  sexual 
possibilities  are  just  so  great  and  no  greater;  and  that,  however  well  he 
may  get,  overstepping  his  allotted  bounds  will  call  down  swift  retribu- 
tion upon  him.  Finally,  he  must  really  be  encouraged  to  feel  that  his 
malady  is  a  functional  disorder,  a  dyspepsia,  which,  like  other  dyspepsias, 
is  curable,  but  only  at  the  cost  of  a  prolonged  fast.  He  must  abstain 
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from  coitus,  from  masturbation,  from  lewd  companions,  from  obscene 
thoughts  and  things.  The  more  thoroughly  he  abstains  the  more  certain 
his  cure.  Usuallj  he  will  try  to  adopt  halfway  measures,  caring  more  for 
his  "pot  of  ale"  than  for  body  and  soul  together.  But  such  a  course  may 
not  be  countenanced.  The  ideal  of  absolute  purity  must  be  forever  set 
before  him,  and,  as  it  were,  hammered  into  him.    . 

He  Must  Be  Assisted  Physically. — When  possible,  an  entire  change  of 
scene  presents  the  best  opportunity  for  a  man  to  get  out  of  his  old  rut. 
Nothing  could  be  better  than  a  hunting  or  fishing  trip.  But,  if  this  is 
impossible,  tonics  may  be  given  him,  and  sounds,  nitrate-of-silver  appli- 
cations, rectal  douches,  according  to  the  choice  of  the  physician.  To  some 
hyperesthetic  individuals  massage  of  the  vesicles  is  so  nearly  a  sugges- 
tion of  the  sexual  act  that  I  fear  it  is  quite  as  likely  to  do  harm  as  good. 
If  a  strong  moral  influence,  as  that  of  father,  brother,  or  priest,  can 
be  brought  to  bear,  so  much  the  better. 

But  all  these  measures  are  frankly  palliative.  When  a  man  has  once 
got  into  the  habit  of  concentrating  his  whole  mind  upon  his  sexual  organs 
it  is  not  to  be  expected  that  he  should  be  entirely  diverted  to  higher  things. 
Chastity  all  can  aim  at,  but  celibacy  is  beyond  the  reach,  beyond  even  the 
understanding,  of  the  many.  Hence,  the  proper  cure  for  such  a  man,  if 
he  can  be  got  into  such  a  condition  that  he  has  an  erection  ever  so  rarely, 
is  to  instruct  him  in  sexual  physiology  and  hygiene,  to  acquire  his  confi- 
dence by  sympathy,  and  to  get.  him  married,  with  the  advice  to  attempt 
no  intercourse,  to  be  entirely  frank  and  honest  with  his  wife  (who  will 
more  than  equal  him  in  timidity  and  ignorance),  and,  awaiting  some 
morning  when  awaking  with  a  vigorous  erection,  to  accomplish  coitus 
promptly,  without  delay,  as  a  matter  of  imperious  duty.  The  act  once 
accomplished,  the  spell  is  broken.  He  knows  he  is  a  man,  and  his  con- 
fidence in  himself  returns. 


IV     DISEASES    OF    THE    NERVOUS    SYSTEM 

CHAPTER    I 

DISEASES    OF   THE   SPINAL   CORD 

Joseph  Collins  and  Edwin  G.  Zabkiskie 

TABES 

Tabes,  tabes  dorsalis,  locomotor  ataxia,  or  posterior  spinal  sclerosis 
is  a  disease  which  depends  anatomically  upon  a  degeneration  of  certain 
sensory  neurons,  particularly  those  whose  neuraxons  form  the  posterior 
columns  of  the  spinal  cord  and  those  which  constitute  the  optic  nerve. 
The  disease  is  usually  described  as  a  sclerosis  of  the  columns  of  Goll  and 
Burdach ;  but  the  sclerosis  is  entirely  secondary  and  is  to  be  interpreted 
as  the  result  of  an  effort  of  Xature  to  fill  the  vacancy  left  by  the  degen- 
erated neuraxons.  It  may  be  defined  as  a  degeneration  of  that  area  of 
the  spinal  cord  constituted  by  the  sensory  neurons.  Clinically  the  disease 
is  characterized  by  a  more  or  less  progressive  course,  by  an  association  of 
sensory,  motor  and  trophic  symptoms,  which,  taken  together,  are  abso- 
lutely characteristic,  and  by  its  evolution  in  a  more  or  less  typical  way. 

Causes  and  Lesions. — "^^^ry  little  is  known  of  the  causation  of  tabes, 
save  that  it  occurs  predominantly  in  middle  adult  life  in  those  who  have 
had  syphilis.  Although  opinion  is  not  unanimous  in  regard  to  the  syphil- 
itic origin  of  tabes,  it  is  almost  universally  conceded  that  from  seventy 
to  ninety  per  cent,  of  all  tabes  patients  either  give  a  history  of  syphilitic 
infection  or  bear  unequivocal  marks  of  its  existence.  The  finished  or  ter- 
minal lesion  of  tabes  is  not,  however,  characteristically  syphilitic;  in 
other  words,  the  decay  of  the  posterior  columns  is  not  secondary  to  gum- 
matous infiltration  or  any  of  the  established  types  of  luetic  changes.  The 
lesion  is  spoken  of  as  parasyphilitic,  to  convey  the  idea  that  it  is  the 
result  of  the  activity  of  syphilis,  or  of  some  noxious  agency  engendered 
thereby  after  the  syphilitic  poison  has  been  deprived  of  the  power  to 
manifest  itself  in  inflammatory  reaction ;  but  this  conception  is  gradually 
losing  ground,  especially  since  serological  investigations  are  furnishing 
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evidence  of  the  nature  of  the  earliest  changes.  Oppenheim  thinks  it  is 
conceivable  that  chemical  bodies  caused  by  the  dissemination  of  syphilitic 
poison  throughout  the  organism  appear  and  produce  a  simple  degeneration 
of  special  parts  of  the  nervous  system. 

The  recent  investigations  of  Sicard,  Widal,  Plant,  Nonne,  Hauptman, 
and  Kaplan,  on  the  Wassermann  reaction  of  the  serum,  and  the  Wasser- 
mann  reaction,  globulin  estimation,  Fehling  reduction,  and  cell  count  in 
the  cerebrospinal  fluid  in  tabes,  have  confirmed  to  a  great  degree  the  theory 
of  a  syphilitic  origin  of  the  disease,  and  have  increased  the  percentage  of 
cases  with  demonstrable  syphilis  very  considerably.  The  most  recent  work 
on  the  subject  is  by  l^onne.  He  insists  that,  although  all  cases  do  not 
give  a  positive  Wassermann  reaction  in  the  blood,  60-70  per  cent.,  and 
5-10  per  cent,  in  the  spinal  fluid  if  the  original  method  (0.2  c.  c.)  is 
used,  it  is  nevertheless  positive  in  100  per  cent,  if  larger  quantities  of 
the  fluid  are  used. 

The  disease  occurs  more  frequently  in  males  than  in  females;  but  it 
is  not  so  infrequent  among  the  latter  as  was  formerly  thought  to  be  the 
case.  Among  people  of  the  better  classes  the  number  of  men  is  far  greater 
than  women.  Sarbo  found  among  the  working  classes  of  Buda-Pesth  a 
proportion  of  2  to  1.  Mendel  found  3  to  1,  while  Marie  in  a  recent  com- 
munication to  the  Paris  Neurological  Society  believes  that  just  as  many 
women  as  men  acquire  tabes,  but  such  is  not  our  experience  by  any  means. 

It  is  met  much  oftener  in  private  than  in  dispensary  practice,  and  in 
the  intellectual  and  upper  classes  than  in  primitive  peoples  and  the  lower 
classes,  and  occurs  oftener  in  the  Caucasian  race  than  in  the  Ethiopian  and 
Mongolian.  Exposure  to  cold,  frequent  and  prolonged  fatigue,  sexual 
excesses,  intemperate  use  of  alcohol  and  tobacco,  poisoning  by  ergot  and 
lead,  the  infectious  diseases,  and  trauma  have  been  considered  etiological 
factors  ever  since  the  disease  was  first  described  by  Duchenne  in  1861. 
They  are  contributory  factors  of  some  weight,  but  only  lead  or  ergot 
can  rightly  be  said  to  cause  symptoms  resembling  the  disease.  The 
French  school  headed  by  Charcot  have  unswervingly  contended  for  the 
importance  of  a  neurotic  predisposition  and  the  arthritic  diathesis  as 
factors  in  the  occurrence  of  the  disease.  Our  cytological  investigations 
are  proving  conclusively  that  tabes  is  a  syphilitic  disease,  and  that  it 
arises  from  syphilis  as  a  brook  flows  from  a  spring. 

Oppenheim,  Erb,  Nonne,  Kalischer,  Fournier,  Babinski,  and  others 
report  cases  of  tabes  in  individuals  who  denied  having  acquired  syphilis, 
but  whose  parents  had  either  had  syphilis  or  tabes  (conjugal  type). 

Heredity  is  of  little  importance.  There  is  no  doubt,  however,  that  a 
defective  nervous  system,  i.  e.,  one  incapable  of  resistance  to  disease 
processes,  may  be  transmitted  to  one  or  more  ofi^spring.  The  neuropathic 
diathesis  is  a  predisposing  cause.  Unquestionably  fatigue  and  leg  weari- 
ness, as  from  long  standing,  forced  marches,  and  occupations  requiring 
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exhausting  use  of  the  legs,  have  something  to  do  with  precipitating  or 
possibly,  even,  initiating  the  tabes.  Thus  the  disease  is  seen  oftener 
in  persons  whose  occupations  require  them  to  be  on  their  feet  a  great  deal 
than  in  persons  of  more  sedentary  occupations.  We  have  seen  two  cases 
of  tabes  develop  suddenly  in  men  who  had  had  syphilis,  upon  their  change 
from  a  sedentary  occupation  for  camp  life  preparatory  to  the  late  war. 
Although  traumatism  may  accelerate  the  progress  of  the  symptoms,  it 
has  never  been  proved  to  be  the  cause  of  the  disease,  as  has  been  urged 
by  some.  Anything  that  exhausts  the  peripheral  sensory  neurons  and 
maintains  the  exhaustion  is  a  predisposing  cause  of  tabes. 

The  relation  of  fatigue,  trauma,  and  sexual  excess  to  the 
precipitation  of  tabes  has  become  quite  plain  since  the  publication  of 
Edinger's  interesting  hypothesis.  He  believes  that  people  under  the 
influence  of  certain  poisons  (in  the  widest  sense),  of  which  the  syphilitic 
poison  is  the  most  common,  may  exhaust  the  nerve  tracts  that  are  in 
constant  use.  He  bases  this  upon  the  Roux-Weigert  theory  of  balance 
of  individual  parts  in  the  organism,  and  assumes  that  all  cells  become 
weaker  during  activity  because  of  the  molecular  loss.  This  loss  is  re- 
placed during  rest  in  normal  individuals.  In  pathologic  states,  either 
because  of  faulty  restitution  or  unusual  functioning,  a  disturbance  of  the 
relation  between  function  and  restitution  occurs,  and  degeneration  ensues. 

Although  tabes  occurs  predominantly  in  middle  life,  there  is  practi- 
cally no  period  at  which  it  may  not  appear.  Heredotabes  has  been  re- 
ported in  children  from  eight  years  upward ;  E.  Mendel  reported  recently 
the  case  of  a  man  infected  at  70  years,  who  four  years  later  developed 
tabes.  As  a  rule,  it  appears  within  5  to  20  years  after  infection,  but  it 
may  appear  within  one-half  year,  or  50  years  after  the  chancre. 

The  morbid  changes  found  in  tabes  are  widespread  and  occur  in 
central  and  peripheral  parts  of  the  entire  nervous  system ;  but  the  most 
constant  lesions  are:  degeneration  of  the  posterior  columns,  Lissauer's 
marginal  zones,  posterior  horns,  Clark's  columns,  posterior  roots,  spinal 
ganglia,  and  thickening  of  the  piaarachnoid  covering  the  "posterior  sur- 
face of  the  cord  and  posterior  roots.  If  the  disease  has  been  of  long 
standing  a  secondary  sclerosis  of  the  glia  occurs,  but  this  is  always  sec- 
ondary, and  it  depends,  as  we  have  said,  chiefly  upon  the  length  of  time 
the  disease  has  existed. 

The  posterior  columns  are  usually  affected  only  in  part  and  in  pro- 
portion to  the  number  of  roots  affected.  As  the  disease  selects  the  lum- 
bosacral and  lower  dorsal  regions  as  the  point  of  greatest  predilection,  we 
naturally  find  at  these  levels  a  fairly  widespread  degeneration  in  the  fibers 
of  the  posterior  columns.  As  we  ascend  to  higher  levels  healthy  fibers 
crowding  the  degenerated  ones  toward  the  median  line  are  found,  so  that 
in  a  mild,  well-limited  lumbar  lesion  the  degenerated  fibers  in  the  cervical 
cord  will  occupy  the  columns  of  Goll  only.     Frequently  we  find  degenera- 
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tion  occurring  at  different  levels,  so  that  we  may  find  degeneration  in  the 
lumbar  cord,  with  isolated  degeneration  in  the  cervical  levels,  in  which 
the  descending  tracts  of  the  posterior  columns  are  conspicuously  affected. 

The  changes  in  the  posterior  root  ganglia  have  until  recently  occa- 
sioned considerable  discussion,  and  as  long  as  the  Nissl  method  was  de- 
pended upon  there  was  no  unanimity  of  opinion  concerning  the  changes 
in  these  structures.  Marinesco,  Nageotte,  and  Koster  found  mild  chro- 
matolysis,  fatty  degeneration,  pigmentation,  increase  of  the  endothelial  cap- 
sule, and  shrinkage  of  the  cell.  With  the  advent  of  the  more  delicate 
neurofibril  stains  of  Cajal  and  Bielchowsky  more  definite  and  constant 
changes  in  the  posterior  roots  and  ganglia  have  been  described.  These 
consist  in  granular  degeneration  of  the  intracellular  fibrils,  vacuolization, 
variations  in  the  size  and  number  of  fibrils  of  the  axones,  and  a  peculiar 
nodular  arborization  of  the  axone  which  Nageotte  believes  to  be  regen- 
erated fibers.  Certain  it  is  that,  if  the  ganglia  are  obtained  in  the  early 
stages  of  the  disease,  they  present  definite  changes  similar  to  those  pro- 
duced experimentally. 

The  other  structures  of  the  central  nervous  system  usually  affected  are 
the  descending  root  of  the  trigeminus,  the  Gasserian  ganglion,  fasciculus 
solitarius,  optic  nerves,  the  ciliary  ganglion,  peripheral  nerves,  sympathetic, 
occasionally  the  fibers  and  nucleus  of  the  oculomotor  or  abducens,  and 
sometimes  the  hypoglossus  nucleus.  In  cases  where  the  disease  has  been 
complicated  by  muscular  atrophy  a  corresponding  lesion  in  the  anterior 
horn  cells  has  been  found.  In  a  few  instances  well-marked  degeneration 
in  the  lateral  pyramidal  tracts  has  been  found  without  clinical  evidence 
to  betray  it. 

The  changes  in  the  blood  vessels  are  not  at  all  constant,  and,  whether 
they  are  in  the  meninges  or  in  the  cord  itself,  the  lesions  are  usually  not 
characteristic  of  syphilis,  but  appear  to  be  local  reactions  dependent  on 
the  chronic  process  in  the  midst  of  which  they  are.  In  early,  fresh,  un- 
complicated cases  there  are  usually  no  vascular  changes  worthy  of  note. 
The  tangential  fibers  of  the  cortex  nearly  always  disappear,  and  low-grade 
vascular  infiltrations  are  usually  present. 

The  pathogenesis  of  tabes  is  still  very  obscure,  and,  in  spite  of  all 
the  work  hitherto  accomplished,  there  is  no  unanimity  of  opinion  con- 
cerning the  primary  lesion.  The  first  important  step  in  the  right  direc- 
tion was  taken  by  Nageotte,  1894,  who  described  a  low-grade  meningitis 
at  the  junction  of  the  anterior  and  posterior  roots  on  the  proximal  side 
of  the  ganglion.  This  view  was  not  generally  accepted  at  the  time,  as 
the  majority  of  workers  were  unable  to  confirm  his  findings.  Prior  to 
1894  various  theories  appeared  from  time  to  time,  some  advocating  a  pri- 
mary sclerosis,  others  making  the  lesion  dependent  upon  vascular  changes 
in  the  roots  and  posterior  columns,  and  with  the  advent  of  the  Xissl 
stain  a  primary  degeneration  of  the  spinal  ganglia  was  held  by  others 
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to  be  the  starting  point  of  the  pathological  changes.  Nageotte  described, 
in  addition  to  the  meningeal  process,  an  actual  neuritis,  infiltration  of 
the  perineurium,  perivascular  infiltration,  and  the  presence  of  infiltrating 
lymphocytes  and  plasma  cells  in  the  posterior  roots.  The  chief  objection 
to  this  view  lay  in  the  inconstancy  of  these  changes,  and  also  in 
the  fact  that,  while  the  anterior  roots  are  just  as  much  invaded  by 
this  process,  the  fibers  do  not  show  similar  degeneration.  In  1903 
Marie  and  Guillain  brought  forward  a  hypothesis,  based  on  experimental 
and  histologic  grounds,  that  tabes  is  really  a  lymphangitis  of  a  system 
which  includes  the  posterior  columns,  posterior  horns,  posterior  roots,  and 
the  overlying  meninges.  As  their  reasons,  especially  the  experimental 
proofs,  were  not  convincing,  the  theory  has  received  little  attention,  al- 
though so  competent  an  observer  as  Oppenheim  is  inclined  to  look  on  it 
with  favor.  The  most  recent  work  seems  to  point  to  a  primary  degenera- 
tion of  the  posterior  root  fibers  themselves,  with  possibly  the  implication 
of  the  ganglion  cells  as  well.  This  is  supported  both  by  studies  with 
the  Bielchowsky  method  of  staining  the  neurofibrils,  and  also  by  some 
recent  experiments  on  the  effects  of  inoculation  of  dogs  with  trypanosoma 
brucei  by  Spielmeyer.  He  was  led  to  these  experiments  by  the  fact  that 
the  trypanosomes  of  the  sleeping  sickness  really  belong  to  the  spirochetes 
and  are  closely  related  to  the  spirochaeta  pallida.  After  9-10  weeks  he 
found  an  elective  process  in  the  posterior  roots,  which  was  beginning  to 
appear  in  the  posterior  columns,  sensory  trigeminus  tract,  and  optic  nerves- 
Course  of  the  Disease. — Tabes  dorsalis  is  usually  a  progressive  disease 
up  to  the  point  of  complete  destruction  of  the  posterior  columns  of  the 
spinal  cord,  which  coincides  clinically  with  the  complete  uselessness  of 
the  patient  for  any  purpose  save  as  a  manifestation  of  vitality.  The 
course  of  the  disease  may  be  very  slow,  but,  if  untreated,  each  succeeding 
year  usually  finds  the  patient  a  little  more  incapacitated.  Despite  this 
it  should  not  be  forgotten  that,  clinically,  tabes  is  a  recoverable  disease. 
Unfortunately  complete  recovery  does  not  often  occur. 

The  clinical  course  of  the  disease  is  divided  into:  1.  A  preataxic 
period,  with  its  accompaniment  of  paresthesias,  lancinating  pains,  distur- 
bances in  the  urogenital  sphere,  and  neurasthenic  symptoms.  2.  Ataxic 
period,  characterized  by  motor  incoordination,  loss  of  tendon  jerks,  objec- 
tive sensory  disturbance,  hypotonia,  and  immobility  of  the  pupil  on  expos- 
ure to  light ;  and  3.  A  terminal  stage  attended  by  general  muscular  weak- 
ness and  impairment  of  vegetative  functions,  in  addition  to  the  symptoms 
before  mentioned,  with  the  exception  of  pain,  which,  as  a  rule,  completely 
leaves  the  patient  in  this  stage.  The  duration  of  the  disease  is  from  ten 
years  to  half  a  lifetime.  Certain  cases  terminate  fatally  within  a  few  years, 
but  it  is  very  questionable  whether  these  can  be  regarded  as  true  tabes. 
Diagnosis. — Ordinarily  the  diagnosis  of  tabes  is  not  difficult;  even  in 
the  earlier  stages  the  presence  of  some  of  the  signs:  absent  knee  jerks, 
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Argvll-Robertson  pupils,  lancinating  pains,  etc.,  point  positively  to  the 
nature  of  the  disease.  Formerly  it  was  often  very  difficult  to  distinguish 
between  tabes  and  polyneuritis,  in  which  ataxia,  absent  reflexes,  and  lan- 
cinating pains  were  present,  and  the  differentiation  from  diabetes  com- 
plicated by  neuritic  manifestations  was  also  very  uncertain.  These  diffi- 
culties, however,  have  to  a  great  extent  been  removed  by  the  studies  of 
the  cerebrospinal  fluid,  and  also  by  the  Wassermann  reaction.  The  inves- 
tigations of  the  cerebrospinal  fluid  by  Sicard,  Widal,  Plant,  Nonne, 
Kaplan,  and  others  have  established  fairly  definite  types,  which  give  us 
a  much  clearer  insight  into  the  manner  in  which  the  cord  is  being  attacked. 
In  attempting  the  diagnosis  the  spinal  fluid  should  be  subjected  to  four 
tests,  i.  e.,  Wassermann  reaction,  cell  count  per  c.  mm.,  globulin  content, 
and  Fehling  reduction.  These  four  tests,  together  with  the  Wassermann 
reaction  in  the  blood,  vary  in  different  types  of  organic  disease  of  the 
nervous  system  in  such  a  way  as  to  be  a  valuable  adjunct  to  the  clinical 
picture.  The  most  constant  variation  from  the  normal  cerebrospinal  fluid 
is  in  the  number  of  cells  per  c.  mm.  Normally  these  should  not  be  above 
8  to  10,  and  are,  for  the  most  part,  lymphocytes.  In  all  parasyphilitic  dis- 
eases of  the  cerebrospinal  axis  they  are  increased  more  or  less,  according 
to  the  type  of  the  disease.  The  Wassermann  reaction  is  positive  in  a  fair 
proportion,  and  absent  in  others.  The  globulin  content  is  usually  in- 
creased, and  Fehling's  solution  is  reduced. 

The  Wassermann  reaction,  in  the  blood  is  positive  in  some  and  fre- 
quently absent  in  others.  Nonne,  in  the  September,  1911,  issue  of  the 
Deutsch.  Zeitschrift.  filr  Nervenheillcunde,  reviews  the  present  status  of 
our  knowledge  of  these  reactions,  and  comes  to  the  following  conclusions : 

Typical  findings  in 

I.  Paresis  or  Taboparesis. — Wassermann  reaction  of  blood  serum 
positive  in  almost  100  per  cent.  Lumbar  pressure  increased.  Globulin  in- 
creased, 95-100  per  cent.  Lymphocytosis,  95  per  cent.  W.  R.  in  cere- 
brospinal fluid  positive  in  85-90  per  cent.,  original  method  (2  c.  c.  of 
fluid).  W.  R.  in  cerebrospinal  fluid  positive  in  about  100  per  cent,  if 
larger  quantities  of  the  fluid  are  used. 

II.  Tabes. — W.  R.  in  blood  positive  in  about  60-70  per  cent.  Lum- 
bar pressure  increased.  Globulin  content  increased  in  90-95  per  cent. 
Lymphocytosis  in  90  per  cent.  W.  R.  in  fluid  positive  in  5-10  per  cent., 
original  method  (2  c.  c.  of  liquor).  W.  R.  in  fluid  positive  in  alwut  100 
per  cent,  if  larger  quantities  of  the  fluid  are  used. 

III.  Cerebrospinal  Lues. — W.  R.  in  blood  positive,  80  per  cent. 
Lumbar  pressure  increased.  Globulin  content  almost  always  increased. 
Lymphocytosis  always  positive.  W.  R.  in  fluid  positive  in  about  10  per 
cent.,  original  method.  W.  R.  in  fluid  positive  if  larger  quantities  are 
employed. 

From  the  foregoing  it  will   readily  be  se^n  that  we  have  positive 
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laboratory  data  which  is  a  very  valuable  aid  in  diagnosticating  tabes. 
In  the  case  of  polyneuritis  or  diabetes,  we  find  the  Wassermann  re- 
action negative  in  blood  unless  syphilis  be  present  adventitiously,  and  the 
fluid  should  be  negative  in  all  tests.  The  real  difficulty,  then,  lies  in  a 
proper  differentiation  of  paresis,  tabes,  and  cerebrospinal  lues.  Tabes 
may  be  complicated  by  neurasthenic  or  emotional  s^nnptoms,  which  make 
one  suspicious  of  paresis  or  taboparesis  in  the  early  stages.  The  reac- 
tions will  usually  help  us  in  this  instance,  since  in  tabes  the  Wassermann  re- 
action of  the  cerebrospinal  fluid  is  frequently  negative  unless  larger  quan- 
tities are  used,  and  unless  it  be  of  the  hyperlymphocytic  type ;  the  cells 
average  8-60.  In  paresis  they  average  8-90.  The  Wassermann  reaction 
in  the  blood  is  almost  invariably  positive  in  true  paresis,  while  it  is 
often  negative  in  tabes.  Antiluetic  treatment  affects  these  reactions,  as 
one  would  naturally  suppose,  and  this  probably  explains  the  large  number 
of  negative  Wassermann  reactions  found  in  tabes.  The  reaction  does 
not  seem  to  be  affected,  however,  by  any  treatment  whatever  in  general 
paresis,  and  it  persists,  as  a  rule,  to  the  end.  The  lymphocyte  count  and 
globulin  are  most  affected  by  treatment,  the  cells  diminishing  in  number, 
and  the  globulin  excess  becoming  normal. 

The  early  diagnosis  of  tabes  is  most  important,  since  a  prompt 
recognition  often  means  arrest  of  the  morbid  process,  and  hence  the 
prevention  of  much  misery  for  the  patient.  The  only  safeguard  against 
errors  of  diagnosis  is  most  meticulous  physical  examination  of  every  pa- 
tient who  has  any  of  the  recognized  symptoms  of  the  disease.  The  exist- 
ence of  one  cardinal  physical  sign  plus  typical  changes  in  the  cerebrospinal 
fluid  is,  in  our  judgment,  sufiicient  data  for  a  diagnosis.  The  [N^eurologi- 
cal  Society  of  Paris  recently  discussed  the  occurrence  of  monosymptoraatic 
tabes.  The  general  sentiment  was  that,  as  there  was  no  one  pathognomonic 
sign,  there  could  be  no  such  type.  Clinically  this  may  be  true,  but  the 
study  of  the  cerebrospinal  fluid  has  shown  us  that  it  is  possible  to  have  one 
symptom,  either  pains  or  Argyll-Robertson  pupils,  together  with  spinal 
fluid  reaction  indicative  of  tabes. 

Occasionally  cervical  tabes  presents  difficulties  of  diagnosis.  We  may 
find  knee  and  ankle  jerks  intact,  no  Romberg  nor  bladder  disturbances, 
but  the  Argyll-Robertson  pupil  is  invariably  present ;  lancinating  pains  in 
the  arms  and  neck,  anesthesias  of  the  upper  trunk,  and  absence  of  the 
reflexes  of  the  upper  extremities  are  the  diagnostic  points  to  be  borne 
in  mind.  Dejerine  has  described  conus  tabes,  in  which  for  many  years 
the  only  signs  are  anesthesia  of  the  anus  and  perineum,  loss  of  sphincter 
control,  and  sexual  impotence. 

Symptoms.  ^ — The  symptoms  of  tabes  vary  greatly,  and  one  might  say 
that  the  clinical  appearances  of  the  disease  are  almost  protean.  In  every 
case,  however,  there  is  always  a  group  of  symptoms  and  signs  which,  taken 
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together,  are  quite  distinctive.  Two  or  three  of  them  are  invariably 
present  in  every  case,  and,  as  they  constitute  the  earliest  signs  of  the  dis- 
ease, they  will  be  considered  first.  They  consist  of:  1.  Absence  of  ten- 
don reflexes,  i.  e.,  knee  jerks  and  ankle  jerks.  2.  Argyll-Robertson  pupil. 
3.  Romberg's  sign.  4.  Lancinating  pains.  5.  Diminution  or  loss  of  cu- 
taneous sensibility.  These  are  the  most  constant  of  the  earlier  signs, 
but  we  frequently  find  a  history  of  transitory  diplopia  or  sudden  loss  of 
sexual  power  preceding  the  other  symptoms  by  many  years. 

1.  Absence  of  tendon  reflexes,  i.  e.,  knee  jerks  (Westphal's  sign)  and 
Achilles  jerk,  is  the  most  constant  sign  of  tabes,  and  is  often  present 
a  long  time  before  other  signs  appear.  It  varies  greatly  in  the  early 
stages,  and  may  consist  of  inequality  of  the  jerk,  absence  of  one  knee  jerk 
with  diminution  of  the  other,  absence  of  both  ankle  jerks  with  diminution 
of  one  knee  jerk  and  no  change  in  the  other,  or  there  may  be  alternation, 
that  is,  one  knee  jerk  absent  with  retention  of  ankle  jerk  on  the  same 
side,  while  the  opposite  side  shows  absent  ankle  and  present  knee  jerk. 
At  first  the  knee  jerks  may  be  diminished  to  such  a  degree  that  they  can 
be  elicited  by  reinforcement  only.  This  is  known  as  Jendrassik's  phe- 
nomenon, and  consists  in  removing  the  patient's  attention  to  something 
else  by  having  him  pull  his  hands  forcibly  apart,  counting  aloud,  or  by 
having  him  recount  his  story.  In  testing  the  knee  jerks  it  is  important 
to  have  the  quadriceps  tendon  relaxed  and  slightly  stretched,  either  by 
having  the  patient  sit  with  the  knees  crossed,  the  foot  swinging  free,  or 
else  by  having  him  lie  down  while  the  examiner  lifts  the  knee  gently  until 
it  is  partially  flexed.  A  sharp  blow  is  then  struck  over  the  patellar  bursa 
with  some  blunt  instrument.  The  Achilles  jerks  are  best  obtained  by  hav- 
ing the  patient  kneel  on  a  soft  cushion  placed  on  a  chair  so  that  the  weight 
rests  on  the  knees  alone,  the  feet  hanging  over  the  edge  of  the  chair, 
or  else  the  patient  lies  prone  on  the  bed  or  couch,  the  legs  are  flexed,  and 
the  Achilles  tendon  is  slightly  stretched  by  passively  flexing  the  foot. 
Care  must  be  taken  in  eliciting  the  ankle  jerks  not  to  strike  the  tendon 
at  its  insertion  in  the  calf  muscles,  because  if  the  muscle  is  struck  a 
response  will  be  obtained  although  the  true  tendon  reflex  may  be  absent. 

2.  The  Argyll-Robertson  pupil  is  almost  as  constant  as  Westphal's 
sign.  It  consists  of  loss  of  response  to  direct  illumination  with  preser- 
vation of  the  pupillary  contraction  on  convergence  of  the  eyes  gazing  at 
a  distant  object.  A  complete  loss  of  contraction  to  light  is  not  invariably 
present,  nor  is  it  necessary  for  the  determination  of  the  phenomenon. 
Sometimes  there  is  merely  a  sluggish  contraction  of  the  pupil,  or  it  may 
respond  only  to  strongly  concentrated  beams  of  light.  The  best  method 
is  to  bring  the  patient  close  to  a  moderately  well  lighted  window  and  then 
shade  the  pupils  with  the  hand.  When  the  hand  is  quickly  removed  the 
pupil  will  contract  promptly  if  the  normal  reaction  is  present.     If  the 
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patient  is  in  bed  the  test  may  be  made  with  a  lighted  match,  a  candle, 
or  a  small  pocket  electric  lamp.  If  the  latter  is  used  care  must  be  taken 
not  to  bring  the  light  nearer  than  6-12  inches  to  the  patient's  eye.  Slug- 
gish or  absent  reaction  has  been  noted  in  chronic  alcoholism,  chronic 
lead  poisoning,  and  meningitis,  but  we  desire  to  make  emphatic  state- 
ment of  the  fact  that  we  believe  it  to  be  a  manifestation  of  disease  solely 
the  outcome  of  syphilis.  The  shape  of  the  pupils  is  likewise  an  impor- 
tant sign  in  tabes.  In  the  majority  of  cases  they  are  oval,  pyriform,  or 
otherwise  non-circular. 

3.  Romberg's  sign  consists  of  inability  of  the  patient  to  stand  se- 
curely with  the  feet  close  together  when  the  eyes  are  closed.  There  is 
considerable  discussion  concerning  the  cause  of  this  phenomenon,  and  the 
former  view  that  it  is  due  to  blockings  of  impulses  conveying  the  sense 
of  attitude,  i.  e.,  position  sense,  deep  muscular  sense,  joint  sense,  etc., 
has  been  recently  combated  by  Bonnier  and  others,  who  attribute  the 
phenomenon  to  disease  of  the  vestibular  apparatus,  or  the  labyrinth  itself. 
That  this  is  not  always  the  case  has  been  shown  by  Frenkel,  Jacquod,  and 
Forster  in  cases  of  severe  anesthesia  of  the  soles.  We  may  also  find  it 
in  certain  forms  of  peripheral  neuritis  of  the  lower  extremities,  such  as 
chronic  arsenical  neuritis  or  alcoholism,  where  there  are  no  evidences  of 
vestibular  disease.  In  some  instances  the  swaying  is  so  slight  that  we 
may  be  in  doubt  as  to  whether  a  true  Romberg  exists.  We  may  then 
have  the  patient  crouch  or  slowly  sink  to  his  feet,  or  have  him  stand  on 
either  foot  alone.  The  uncertainty  of  station  is  always  so  conspicuous 
when  a  true  Romberg  exists  that  there  can  be  no  mistaking  it. 

4.  Lancinating  pains,  lightning  pains,  electric  or  spot  pains,  are 
extremely  characteristic.  They  are  frequently  called  rheumatic  pains  by 
the  patients,  and  often  treated  as  such  by  unobserving  practitioners.  They 
usually  occur  in  paroxysms,  are  described  as  sharp  jabs,  knife-like  in 
character,  and  rarely  spread  over  large  areas.  They  may  be  localized  in 
one  particular  spot  (spot  pains),  and  occur  at  rhythmic  intervals  that 
almost  completely  demoralize  the  sufferer.  They  are  frequently  attended 
by  cramp-like  contractions  of  the  muscles  and  followed  by  great  tender- 
ness of  the  parts.  The  arms  and  legs  are  most  often  affected,  and  in  some 
instances  the  intense  pains  will  be  limited  to  one  single  spot  on  any  part 
of  the  limb,  although  the  feet  most  usually  are  the  seat  of  this  particular 
form.  Sometimes  the  girdle  sensations  may  be  accompanied  by  girdle 
pain  which,  when  it  occurs,  is  usually  very  severe.  The  groins  also  are 
favorite  places  for  the  appearance  of  these  pains,  whereas  the  trigeminus 
and  upper  cervical  nerves  are  only  occasionally  affected.  This,  in  view 
of  the  frequency  with  which  the  sensory  root  of  the  trigeminus  is  affected, 
seems  strange.  Very  rarely  the  paroxysms  are  accompanied  by  tempera- 
ture increase,  vasomotor  crises,  local  edema,  agglutinations. 

5.  Anesthesia,    analgesia,    delayed    sensation,    and    paresthesia    are 
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constantly  seen  early  in  the  disease.  Frequently  analgesia  or  hypalgesia 
of  the  lower  extremities  with  preservation  of  all  other  forms  of  cutaneous 
sensibility  is  seen,  and  in  many  instances  it  extends  upward  to  the  upper 
dorsal  levels.  The  French  school  (Dejerine,  Babinski,  etc.)  consider  this 
phenomenon  of  great  diagnostic  importance,  however  slight  it  may  be. 
Dejerine  considers  it  of  diagnostic  significance  whenever  the  inner  sides 
of  the  thighs  and  arms  are  less  sensitive  than  the  outer,  since  this  is  a 
reversal  of  the  normal  state.  There  are  certain  areas  or  zones  in  which 
these  disturbances  usually  appear:  the  lower  extremities,  brachiomam- 
mary,  urogenital,  and  cephalic  zones.  The  sensory  disturbances,  on  the 
other  hand,  may  consist  simply  in  delayed  transmission  of  the  impulse,  so 
that  10-15  or  30  seconds  after  the  examining  finger  or  instrument  has  been 
removed  the  patient  perceives  the  touch.  It  is  most  frequently  found  in 
the  lower  limbs,  and  only  very  rarely  in  the  arms  or  trunk.  Paresthesias 
are  very  common  and  usually  take  the  form  of  tingling,  numbness,  or  burn- 
ing sensations.  They  are  found  most  frequently  in  three  areas :  the  girdle 
sensation  about  the  abdomen,  the  outer  side  of  the  calf  and  foot,  and  the 
ulnar  distribution.  Paresthesias  of  the  trigeminus,  tinnitus,  tickling  sen- 
sation in  the  larynx,  have  also  been  described.  Paresthesia,  or  loss  of 
vibration  sense  in  the  long  bones,  pelvis,  and  cranium  is  often  encoun- 
tered, although  this  usually  appears  later.  Loss  of  deep  muscular  sen- 
sibility also  appears  later,  and  only  after  the  progress  of  the  disease  has 
become  quite  marked.  It  is  characterized  by  the  inability  of  the  patient 
to  recognize  with  closed  eyes  movements  of  joints  executed  passively,  or 
to  describe  the  attitude  in  which  the  limb  has  been  passively  placed.  This 
can  also  be  tested  by  having  the  patient  simulate  with  one  limb  the  atti- 
tude in  which  the  other  has  been  put,  or  by  having  him  point  at  the  great 
toe  with  the  forefinger  of  the  opposite  hand  and  repeat  this  with  the  leg 
in  various  attitudes.  It  is  absolutely  essential  for  this  test  that  the  muscles 
of  the  limb  examined  be  absolutely  relaxed. 

As  the  disease  progresses,  the  ataxia  begins  to  appear,  and  the  patient 
realizes  that  there  is  difficulty  of  locomotion.  This  phenomenon  usually 
appears  insidiously  at  first,  as  a  slight  stumbling  when  walking  over  un- 
even surfaces  or  after  stepping  oif  or  on  curbs,  a  sudden  giving  way  at 
the  knees  when  walking  down  steps,  and  soon  he  realizes  that  it  is  neces- 
sary to  watch  the  ground  carefully  while  walking.  The  ataxia  may  never 
progress  beyond  this  point,  but  in  well-developed  cases  the  gait  becomes 
unsteady,  staggering,  slow,  the  heel  planted  down  first  or  the  whole  foot 
slapped  down  in  an  awkward,  ungraceful  manner.  In  advanced  stages 
it  becomes  impossible  to  walk  without  support.  The  more  severe  forms 
of  ataxia  are  always  accompanied  by  a  marked  degree  of  hypotonus  of 
the  muscles  and  tendons.  This  allows  hyperextension  or  hyperflexion 
of  the  joints,  contributes  to  the  exaggerated  joint  excursions  of  the  ataxic 
gait,   and  if  not  corrected  tends  to  produce  marked  deformities  of  the 
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knee  and  ankle  joints.  It  may  become  so  profound  as  to  permit  the  most 
grotesque  contortions,  such  as  flexing  the  extended  leg  on  the  trunk  until 
the  feet  meet  behind  the  head,  or  extension  of  the  leg  until  it  forms  an 
angle  of  60  degrees  with  the  thigh. 

Ataxia  of  the  arm  is  rarely  so  well  marked  as  in  the  legs,  but  betrays 
itself  in  the  inability  of  the  patient  to  perform  delicate,  coordinated  acts, 
i.  e.,  writing,  buttoning  the  clothes,  drawing,  etc.  It  can  best  be  elicited 
by  having  the  patient  attempt  to  touch  or  grasp  objects  when  the  eyes 
are  closed.  When  these  movements  are  attempted  they  are  performed 
awkwardly,  and  the  finger,  instead  of  attaining  its  goal  with  sureness, 
sways,  runs  by  the  object,  and  usually  only  reaches  it  by  feeling  about. 
Ataxia  of  the  eye  muscles  is  seen  in  the  transitory  diplopias  that  occur 
during  the  course  of  the  disease. 

Impairment  of  bladder  function  is  almost  constantly  seen  in  well-de- 
veloped cases.  It  may  consist  in  difficulty  in  starting  the  stream  so  that 
pressure  through  the  abdomen  and  diaphragm  becomes  necessary.  There 
may  be  inability  completely  to  empty  the  bladder  through  lowered  tone 
of  the  vesical  wall,  or  there  may  be  sphincter  hypotonus  causing  in- 
ability to  hold  normal  amounts  of  urine  in  the  bladder.  On  the  other 
hand,  there  may  be  complete  or  partial  incontinence  as  a  result  of 
anesthesia  of  the  sphincter.  The  rectum  may  be  similarly  affected,  but 
obstinate  constipation  is  most  frequent. 

Of  the  cranial  nerves  the  optic  is  most  frequently  affected  in  the  form 
of  bilateral  simple  atrophy,  slowly  progressive,  which  leads  in  many 
instances  to  complete  amaurosis.  The  visual  fields  are  usually  concentri- 
cally contracted,  but  occasionally  central  scotomata  are  observed.  Von 
Graefe  reported  bitemporal  hemianopsia  in  a  case  of  tabes,  and  we  have 
recently  had  a  similar  case  under  observation.  The  ocular  muscles  are 
frequently  affected,  but  it  is  rarely  permanent.  The  paralysis  may  affect 
the  abducens  or  some  of  the  branches  of  the  oculomotor.  A  low  degTee 
of  ptosis,  which  can  be  overcome  by  great  effort,  is  often  seen.  The  bi- 
lateral movements  of  the  eyes  are  rarely  paralyzed,  but  individual  muscles. 
The  trigeminus  is  occasionally  the  seat  of  obstinate  neuralgic  pains.  Cor- 
neal sensibility  is  usually  diminished,  whereas  the  cutaneous  distribution 
of  the  nerve  is  rarely  affected.  Disturbances  of  a  trophic  nature  are  some- 
times associated  with  the  trigeminus  affection;  falling  of  teeth  (Oppen- 
heim),  spontaneous  fracture  of  alveolar  process,  lachrymation,  hemiatro- 
phy of  the  face  have  been  described.  Marie  has  described  atrophy  of  the 
masseters.  The  acoustic  is  also  occasionally  affected,  causing  deafness, 
tinnitus  or  neuralgic  pains  in  the  canal.  The  hypoglossal  nerve  sometimes 
becomes  affected,  and  hemiatrophy  of  the  tongue  results. 

The  affections  of  the  vagoglossopharyngeus  are  so  intimately  asso- 
ciated with  the  crises  that  they  will  be  considered  together.  The  crises 
belong  to  the  visceral  disturbances  of  tabes,  and  consist  in  paroxysmal 
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cramp-like  affections  of  the  viscera,  with  or  without  pain.  The  most 
common  are  gastric  crises,  which  occur  as  sudden  spasmodic  contractions 
of  the  stomach,  causing  nausea  or  vomiting.  They  usually  appear  with- 
out the  least  warning,  have  no  attributable  cause,  last  from  a  few  hours 
to  many  days,  and  then  disappear  as  suddenly  as  they  came.  During 
the  attack  very  little  can  be  retained  by  the  stomach,  and  sudden  alarm- 
ing loss  in  weight  is  sometimes  seen.  During  the  intervals  between  the 
attacks  the  stomach  behavior  is  usually  quite  normal,  and  digestion  un- 
impaired. If  the  attack  is  severe  hematemesis  may  result.  Premonitory 
symptoms,  such  as  hallucinations  of  taste  and  smell,  epigastric  pares- 
thesias, or  pain  in  the  neck,  have  been  described.  Intestinal  crises  occur, 
but  they  are  more  rare,  much  less  painful,  and  are  characterized  by  sudden 
uncontrollable  evacuations  of  large  mushy  stools.  Laryngeal  crises  are 
much  less  frequent  than  gastric  crises.  They  are  really  attacks  of  spas- 
modic coughing  accompanied  by  a  distressing  sense  of  tickling  and  some- 
times by  other  vague  crises,  such  as  tachycardia,  dyspnea,  and  sense  of 
oppression  over  the  precordial  region.  Vesical  and  rectal  crises,  i.  e., 
painful  spasms  of  bladder  and  rectum  with  sudden  emptying  of  their 
contents,  are  also  an  occasional  manifestation  of  the  disorder.  Pharyngeal 
crises  have  also  been  reported  (Oppenheim,  Bechterew). 

The  trophic  disturbances  of  tabes  consist  of  muscular  atrophy,  arthro- 
pathies, ulcerations,  alteration  of  skin  and  its  appendages,  and  vasomotor 
disturbances.  The  atrophy  of  tabes  may  be  due  to  simple  wasting  from  dis- 
use, wasting  due  to  disease  of  the  peripheral  nerves,  or  it  may  result  from 
disease  of  the  anterior  horn  cells.  The  isolated  atrophies,  hemiatrophy  of 
the  tongue,  atrophy  of  a  single  muscle,  are  very  likely  neuritic  in  origin, 
but  one  or  both  limbs  are  often  affected  in  the  same  way.  It  is  to  be 
recognized  by  the  hard,  dense  sensation  the  palpated  muscle  offers  to 
the  touch,  and  resembles  other  forms  of  neuritis. 

Atrophy  of  the  central  origin  has  been  described  and  confirmed  by 
histologic  examination  by  Dejerine,  Shaffer,  and  one  of  us.  As  Dejerine 
rightly  says,  it  resembles  a  combination  of  tabes  and  chronic  anterior 
poliomyelitis. 

In  connection  with  the  atrophies  of  the  lower  limbs,  Joffroy  has  de- 
scribed an  interesting  deformity  of  the  foot  called  "Pied  Bot,"  which  is  a 
pronounced  pes  cavus  in  which  the  toes  are  flexed,  the  arch  of  the  foot 
much  accentuated,  and  the  long  axis  is  greatly  shortened. 

The  commonest  and  most  striking  trophic  disturbances  are  the  arthro- 
pathies. They  were  first  described  in  their  proper  relation  to  the  disease 
by  Charcot.  They  have  been  found  in  almost  every  joint  in  the  body, 
but  occur  most  frequently  in  the  knees.  Suddenly  and  without  any 
warning  the  joint  tissues  begin  to  swell.  The  parts  become  hard,  non- 
fluctuating,  painless,  as  a  rule,  without  temperature,  and  often  reach  an 
enormous  size.    As  the  condition  progresses  the  cartilaginous  portions  are 
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also  affected,  and  then  the  head  of  the  bone.  These  are  then  absorbed, 
and  the  rough  ends  of  the  bones,  being  left  in  apposition,  can  be  distinctly 
felt  grating  on  movement.  In  other  words,  subluxation  occurs.  The 
knees  and  ankles  are  most  often  affected,  but  such  arthropathy  has  also 
been  described  in  the  arms,  shoulders,  hips,  mandible  and  vertebral  column 
as  well.  The  arthropathies  are  frequently  accompanied  by  abnormal 
brittleness  of  the  long  bones,  and  spontaneous  fracture  may  occur.  Not 
all  the  arthropathies  are  as  severe  as  the  above  description,  however,  and 
a  form  frequently  occurs  which  yields  to  treatment  and  disappears  com- 
pletely. Traimia  very  often  plays  an  important  part  in  the  production 
of  these  lesions,  but  usually  no  history  of  this  can  be  obtained.  Sometimes 
the  reactions  about  the  fragments  of  a  fracture  are  so  violent  as  to  produce 
a  condition  similar  to  an  arthropathy.  We  have  seen  this  in  one  of  our 
cases,  a  tabetic  who  developed  an  arthropathy  of  the  ankle  joint  following 
an  operation  on  a  perforating  ulcer  of  the  sole.  During  his  convalescence 
he  struck  the  back  of  the  right  hand  a  sharp  blow,  felt  no  immediate  dis- 
comfort, but  noticed  two  days  afterward  a  swelling  on  the  back  of  the 
hand  the  size  of  a  large  walnut.  Examination  showed  he  had  fractured 
the  third  metacarpal  bone  in  its  middle  third.  Strange  to  say,  he  made 
a  complete  recovery,  the  fragments  uniting  perfectly.  Usually,  however, 
the  fragments  unite  with  the  production  of  enormous  callosities  and  de- 
formities. 

The  cutaneous  trophic  disturbances  are  represented  chiefly  by  the 
perforating  ulcer,  "mal  perforant"  of  the  French.  It  is  found  usually 
in  the  plantar  surface  at  the  metatarsophalangeal  articulation,  but  some- 
times attacks  the  hands.  The  French  have  also  described  a  perforating 
ulQer  of  the  buccal  cavity.  It  is  always  quite  painless,  usually  begins 
with  the  formation  of  a  vesicle,  which  soon  breaks  down  and  leaves  a 
round,  punched-out,  dry  ulcer.  It  progresses  inward  if  left  alone,  in- 
volving bones  and  perforating  the  foot  completely.  Other  cutaneous  dis- 
turbances are  local  edemas,  falling  of  hair,  nails,  etc.,  erythemas,  and 
purpuric  spots. 

Treatment 

Success  in  the  treatment  of  locomotor  ataxia  has  kept  pace  with 
the  development  of  knowledge  of  the  nature  and  cause  of  the  disease. 
Though  usually  regarded  as  incurable,  persistent  methodical  treatment 
does  more  to  stay  the  development  of  the  pathological  process  and  to 
prolong  the  time  of  the  victim's  usefulness  than  in  any  other  organic 
systemic  disease  of  the  nervous  system.  Haphazard,  casual,  unmethodi- 
cal treatment  should  have  no  place  in  the  handling  of  tabes.  The  treat- 
ment of  the  disease  may  for  convenience  sake  be  referred  to  under  five 
heads : 
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1.  Prophylactic  treatment:  The  treatment  of  the  attributed  factors 
of  its  causation. 

2.  The  treatment  of  the  morbid  process  forming  its  anatomical  basis. 

3.  The  treatment  of  the  distressing  symptoms  which  the  disease 
causes. 

4.  The  treatment  which  has  for  its  aim  the  reeducation  of  the  ex- 
tremities; the  reestablishment  of  certain  physiological  conditions. 

5.  The  general  systemic  treatment,  and  plan  of  treatment. 

Causal   Therapy.    The  Advisability  of  Antisyphilitic  Treatment.— 

— Syphilis  is  the  only  causative  factor  of  tabes  that  will  be  considered 
here,  as  the  other  attributed  factors  are  discussed  under  general  hygiene. 
Neurologists  have  not  agreed  as  to  the  advisability  of  giving  antisyphilitic 
treatment  in  cases  of  tabes.  Some,  like  Charcot  for  example,  have  stead- 
fastly held  that  such  treatment  is  useless  in  every  case  of  true  tabes, 
no  matter  how  clear  a  history  of  previous  luetic  infection  the  patient 
gives  or  how  indifferently  he  may  have  been  treated  during  the  active 
period  of  the  syphilitic  poison,  providing,  of  course,  that  the  symptom- 
complex  of  tabes  did  not  develop  within  a  short  time  after  the  syphilitic 
infection,  from  two  to  four  years,  when  the  lesion  might  legitimately  be 
considered  a  true  syphilitic  and  not  a  parasyphilitic  one.  On  the  other 
hand,  Erb  and  many  others  who  have  colossal  experience  with  this  dis- 
ease teach  that  every  case  of  tabes  giving  a  syphilitic  history  should 
be  put  through  a  rigorous  course  of  antisyphilitic  medication,  combined 
with  general  restorative  treatment,  if  there  are  no  apparent  objections  to 
such  procedure,  and  providing  the  patient  has  not  already  received  such 
treatment  at  the  hands  of  another  physician.  No  hard-and-fast  direc- 
tions can  be  given  for  the  guidance  of  the  beginner  who  faces  this  ques- 
tion for  the  first  time.  It  need  scarcely  be  said  that  it  is  of  the  utmost 
importance  to  adopt  at  once  the  most  orthodox  antisyphilitic  treatment  in 
every  case  of  tabes  in  which  there  are  true  syphilitic  manifestations  of 
the  skin,  mucous  membrane,  bones,  or  nervous  system,  inflammatory  or 
exudative. 

Furthermore,  the  recent  developments  in  the  study  of  cerebrospinal 
fluids  furnishes  us  important  indications  for  the  use  of  antisyphilitic  rem- 
edies, and  at  present  we  are  guided  by  this  alone.  On  the  other  hand, 
if  it  is  not  possible  to  have  the  fluid  competently  examined,  every  patient 
who  develops  tabes  within  10  years  after  the  initial  lesion,  or  who  shows 
unmistakable  evidences  of  an  active  progress  in  the  disease,  should  be 
immediately  subjected  to  vigorous  treatment.  These  evidences  are :  per- 
sistent pains,  extension  of  pains  to  new  areas,  development  of  crises,  or 
rapid  development  of  paralytic  phenomena.  A  high  cell  count  of  the 
cerebrospinal  fluid  and  excess  in  globulin  mean  activity  in  tissue  lesions, 
and  they  should  be  treated  in  the  same  way  until  this  disappears.     The 
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time  is  too  soon  as  yet  to  say  whether  a  cell  count  that  has  yielded  to 
treatment  and  approached  the  normal  limits  may  increase  at  a  later 
period.  At  all  events,  it  is  as  well  to  control  these  cases  by  lumbar  punc- 
ture at  stated  intervals,  and  treat  them  accordingly  if  the  cell  count  rises. 
It  is  just  as  well  to  disregard  the  Wassermann  reaction  in  the  serum  or 
fluid,  since  it  may  persist  even  after  the  most  vigorous  treatment. 

The  selection  of  the  remedy  has  to  a  certain  extent  been  modified 
by  the  addition  of  Ehrlich's  salvarsan  to  our  pharmacal  armamentarium. 
But  the  time  is  not  yet  ripe  for  the  final  opinion  as  to  the  relative  merits 
of  salvarsan  and  mercury.  It  is  our  belief  at  this  time  that  the  value  of 
salvarsan  is  far  greater  than  mercury  in  the  treatment  of  all  syphilitic 
diseases  of  the  nervous  system,  including  tabes.  It  is  best  administered 
intravenously,  and  at  first  a  full  dose,  0.6  gm.,  may  be  given ;  or  it  may 
be  given  in  half  doses,  0.3  gm.,  once  a  week  for  three  or  four  doses.  The 
treatment  must  be  repeated  frequently.  The  mistake  that  has  been  made 
in  reference  to  salvarsan  is  that  reliance  has  been  put  in  a  few  doses. 
Xo  result  of  a  permanent  nature  need  be  expected  until  after  several  doses 
have  been  given.  Our  experience  with  neosalvarsan  is  still  too  limited  to 
allow  an  exj^ression  of  opinion  as  to  its  advantages  over  salvarsan,  but 
we  are  prejudiced  in  its  favor.  Its  advantages  are  the  readiness  with 
which  it  may  be  administered  and  the  rapidity  with  which  the  dose  may 
be  repeated.  We  have  given  salvarsan  freely  in  all  cases  where  antiluetic 
measures  were  necessary,  and  have  experienced  none  of  the  bad  results 
published  elsewhere.  If  strict  surgical  cleanliness  is  adhered  to,  care 
taken  in  neutralization,  and  freshly  distilled  water  used,  there  should  be 
no  unpleasant  sequelae  and  very  little  discomfort  to  the  patient.  Care 
should  be  taken  in  introducing  the  needle  into  the  vein  selected,  since 
injury  to  the  opposite  wall  causes  infiltration  in  the  surrounding  tissues, 
and  in  some  cases  a  mild  but  painful  phlebitis  follows.  In  the  latter 
event  the  arm,  in  case  the  median  basilic  is  selected,  should  be  kept  per- 
fectly quiet  and  ice  applied  along  the  swollen  vein. 

If  it  is  decided  to  put  the  patient  upon  a  mercurial  course  of  treat- 
ment, our  experience  has  been  that  the  best  results  are  obtained  by  in- 
unctions. If  this  method  cannot  be  adopted,  it  may  be  given  hypoder- 
matically.  When  it  is  decided  to  give  the  patient  a  course  of  mercury, 
one  should  enter  upon  it  in  no  half-hearted  way.  From  gr.  xxx  to  xe 
of  blue  ointment  should  be  rubbed  in  daily,  each  rubbing  lasting  at  least 
from  twenty  to  thirty  minutes,  and  the  course  kept  up  from  four  to  six 
weeks.  If  hypodermatic  injections  are  given,  they  should  be  administered 
either  as  bichlorid  of  mercury,  beginning  with  gr.  1-20  and  increasing 
until  either  gr.  1-4  or  gr.  1-2  are  given  every  day,  or  salicylate  of  mercury 
suspended  in  liquid  albolene  in  doses  of  one  to  two  grains  once  a  week. 
In  either  case  it  had  best  be  given  deep  in  the  gluteal  muscles,  and  high 
enough  not  to  interfere  with  the  patient's  sitting.     We  have  found  that 
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the  best  waj  is  to  have  the  patient  lie  prone  and  then,  grasping  the  but- 
tock firmly  with  one  hand,  plunge  the  needle,  which  should  be  at  least 
one  and  a  half  inches  long,  to  the  hilt. 

The  greatest  watchfulness  should  be  kept  over  the  condition  of  the 
patient's  alimentary  tract,  skin,  and  weight.  He  cannot  be  kept  too 
clean,  too  much  in  the  open  air,  nor  be  too  carefully  fed.  If  one 
mistake  more  than  another  is  made  in  putting  a  tabic  patient  through 
a  course  of  mercury,  it  is  that  the  physician  is  careless  of  the  patient's 
loss  of  weight.  If  this  cannot  be  controlled,  the  mercury  should  be 
stopped  at  once.  After  the  patient  has  gone  through  the  mercury  treat- 
ment, he  should  receive  a  vigorous  tonic  plan  of  treatment  for  several 
months. 

Treatment  Directed  Against  the  Morbid  Process. — Innumerable  meas- 
ures have  been  suggested  to  counteract  the  progress  of  the  morbid  con- 
ditions forming  the  basis  of  locomotor  ataxia.  The  majority  of  these 
have  been  found  by  experience  to  be  nearly  or  quite  worthless.  On  the 
original  recognition  of  tabes  by  Duchenne,  this  clinician  and  many  of 
his  contemporaries  waxed  enthusiastic  over  the  usefulness  of  the  faradic 
current,  while  Remak,  on  the  other  hand,  upheld  the  greater  efficacy 
of  the  galvanic  current.  Wunderlich  declared  that  nitrate  of  silver  pos- 
sessed greater  power  to  check  the  sclerosis  of  the  posterior  column  than 
any  other  medicine.  His  experience  was  corroborated  in  a  measure  by 
many  contemporaries  and  followers,  and  until  a  few  years  ago  it  was 
one  of  the  most  widely  known  and  used  drugs  in  the  treatment  of  tabes, 
although  in  truth  it  is  of  comparatively  little  use.  Drug-s  that  have 
received  far  greater  credit  than  they  deserve  in  the  treatment  of  tabes 
are  ergot,  belladonna,  arsenic,  phosphorus,  gold,  ahiniinium,  and  platinum. 
Whatever  virtue  they  possess,  apparently  or  actually,  is  due  to  improve- 
ment of  general  nutrition,  the  blood  and  its  nutritive  derivatives  which 
their  use  for  a  brief  period  may  produce,  or  to  their  symptomatic  effect. 
The  truth  is  that  tliere  are  no  substances  which  experience  has  shown  to 
have  any  effect  in  delaying  the  disintegration  of  the  sensory  neuron, 
although  iodid  of  potassium  is  still  very  popular.  The  most  common 
experience  tliat  we  have  is  to  find  that  patients  with  tabes  have  been 
treated  by  giving  them  great  quantities  of  iodid  of  potassium,  often  in 
large  doses.  We  desire  to  say  emphatically  that  we  have  never  seen  any- 
lliiiig  but  injury  result  from  such  therapy,  and  to  deprecate  its  use. 
The  iodids  are  not  antisyphilitic  agencies  in  the  true  sense  of  the  term. 
They  may,  indeed  and  often  do,  facilitate  the  dispersal  of  a  syphilitic 
lesion  when  it  is  of  an  exudative  nature,  but  never  when  it  is  of  a  deg(>n- 
erative  nature  primarily.  We  have  never  seen  the  slightest  benefit  result 
from  the  administration  of  ergot,  which,  on  the  recommendation  of  Char- 
cot and  lEammond,  acliieved  a  reputati(>n  wholly  undeserved.  It  should 
never  be  given.    Strychnin  and  the  glycerophosphates  are  extensively  and 
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deservedly  used,  but  not  with  any  view  to  influence  the  anatomical  lesion 
of  the  disease,  save  by  improving  the  general  nutrition. 

■  This  part  of  the  chapter  would  not  be  complete  without  a  reference 
to  serum  therapy.  It  is  well  known  that  a  few  years  ago  BrowTi-Sequard 
startled  the  professional  and  lay  public  by  his  claims  for  the  rejuvenating 
qualities  of  extract  of  the  testicle.  He  and  his  followers  were  able  to 
furnish  many  plausible  reasons,  comparative  and  physiological,  for  the 
use  of  this  extract  and  analogous  ones  made  from  the  brain,  the  spinal 
cord,  etc.  These  reasons  still  hold  good.  The  utilization  of  the  extracts, 
known  to  contain  substances  resembling  alkaloids  having  indefinite  physio- 
logical action,  has  not  been  attended  by  sufficient  success  to  warrant  us 
in  recommending  any  of  them  in  the  treatment  of  tabes. 

Symptomatic  Treatment. — In  meeting  the  indications  of  the  third 
caption,  the  physician  will  have  abundant  opportunity  to  display  his 
therapeutic  resources.  The  pressing  claims  are  the  relief  of  the  lancinat- 
ing pains.  These  may  be  so  severe  and  so  unyielding  to  every  form  of 
therapy  that  they  demand  the  administration  of  opium  or  one  of  its  al- 
kaloids, but  this  should  in  every  instance  be  kept  as  a  last  resource.  Usu- 
ally the  pains  can  be  ameliorated  by  the  use  of  the  coal-tar  derivatives, 
such  as  phenacetin,  antipyrin,  acetanilid,  or  by  combinations  of  these 
with  alkalies,  such  as  antifebrin,  and  by  counter-irritation  over  the  spine, 
such  as  by  the  actual  cautery  applied  very  lightly  from  the  nape  of  the 
neck  to  the  lower  lumbar  region,  by  spinal  stretching  and  suspension,  elec- 
tricity, warm  baths,  and  the  application  of  pungent  soothing  medicaments 
to  the  skin. 

The  combinations  of  the  analgesics  which  we  find  most  serviceable  are : 

"^         Caffein.  salicylatis gr.  i      (0.065  gm.) 

Phenol,  salicylatis gr.  xv  (1.0       gm.) 

Phenacetin  gr.  x     (0.60     gm. ) 

One  powder  to  be  given  every  two  hours  until  pain  is  relieved. 

If  the  pain  occurs  at  night,  and  the  caffein  seems  to  increase  the  wakefulness, 
we  employ  the  following  prescription : 

"^         Phenacetin gr.  x,  (0.60  gm.) 

S.     Dissolve  in  hot  water  and  administer  conjointly  with  chloral- 
amid,  in  powder  or  elixir  form. 

Among  the  newer  remedies  pyramidon  in  doses  of  from  II/2  to  5 
grains  is  sometimes  efficacious ;  dionin,  gr.  1-3,  has  also  been  recommended. 

In  a  similar  way  the  analgesics  may  be  combined  with  sulphonal  or 
trional.  Occasionally  the  pain  can  be  relieved  by  the  prolonged  warm 
bath  (temperature  98°  to  102°  F.),  lasting  from  fifteen  minutes  to  half 
an  hour,  and  general  faradization  of  the  extremities.     Rarely,  wrapping 
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the  legs  or  thighs  in  flannel  wrung  out  of  hot  water  in  which  capsicum 
has  been  dissolved,  or  moistened  with  chloroform  and  ether,  is  of  serv- 
ice. I  have  never  seen  any  benefit  to  the  pain  from  massage,  mechani- 
cal vibration,  or  percussion  of  the  nerve  trunks,  nor  from  the  application 
of  a  spray  of  ethyl  chlorid  to  the  vertebral  column.  On  the  other 
hand,  I  have  seen  material  benefit  attend  the  application  of  dry  cups  to 
the  spine,  the  use  of  the  actual  cautery,  and  of  stretching.  When  all 
other  measures  fail  to  relieve,  it  becomes  necessary  to  benumb  the  sen- 
sorium  by  the  use  of  opium.  In  full  knowledge  of  the  danger  that  the 
patient  is  in  who  receives  morphin  for  the  relief  of  pain  which  is  sure  to 
return,  the  physician  is  nevertheless  under  moral  obligation  to  his  pa- 
tient to  make  use  of  this  measure  in  certain  cases;  but  he  who  leaves  a 
syringe  with  the  patient  or  with  one  of  the  family  to  be  used  when  the 
pain  is  unbearable,  outrages  the  privilege  conferred  on  him  by  the  Hip- 
pocratic  oath.  Even  though  the  patient  may  live  in  the  country  far  re- 
moved from  his  physician,  no  shadow  of  justification  exists  for  making 
him  a  morphin  habitue. 

Treatment  of  the  various  crises  that  sometimes  occur  in  tabes  usually 
demands  the  temporary  use  of  morphin,  and  the  fact  that  the  stomach  is 
disordered  in  its  functions  in  the  most  common  of  these  crises  makes  it 
necessary  that  it  be  used  hypodermatically.  There  is  no  danger  of  the 
formation  of  the  morphin  habit,  for  just  as  soon  as  the  crisis  is  over 
there  is  no  further  indication  for  its  use.  If  the  gastric  crisis  is  of  only 
slight  intensity,  a  temporizing  measure  of  some  satisfactoriness  is  the 
oxalate  of  cerium,  given  in  from  gr.  iij  to  x  doses,  in  the  form  of  either 
a  pill  or  wafer.  Its  efficacy  may  be  materially  enhanced  by  combining 
it  with  gr.  1-6  of  cocain.  During  and  following  gastric  crises  of  tabes 
there  are  marked  deviation  of  the  degree  of  acidity  of  the  stomach  and 
falling  off  of  the  peptogenic  properties  of  its  secretions;  and  one  must 
be  guided  by  the  condition  of  hyper-  or  hypoacidity  which  is  present  in 
the  vomit  in  reaching  a  decision  as  to  medication  and  alimentation  at 
this  time.  While  the  crises  last  the  patient  must  be  fed  by  nutrient 
enemata.  In  gastric  crises  considerable  relief  is  sometimes  had  by  the 
intermittent  application  of  ice  over  the  stomach,  spraying  the  epigastric 
region  with  chlorid  of  ethyl,  and  by  touching  the  skin  of  the  epigas- 
trium with  a  glowing  iron.  Prolonged  faradization  of  the  abdominal 
wall  has  likewise  seemed  to  me  of  service  in  a  few  instances.  Vesical 
crises  demand  the  administration  of  morphin  to  allay  the  overpowering 
distress  in  the  beginning.  After  this  the  patient  can  usually  be  kept 
in  a  comfortable  state,  until  the  crisis  ceases,  by  the  giving  of  a  mixture 
of  chloral  hydrate,  fluid  extract  of  belladonna,  and  fluid  extract  of  hydras- 
tis.  Laryngeal  crises  frequently  require  inhalation  of  chloroform,  but 
never  up  to  the  point  of  complete  narcosis.  As  in  other  crises,  the  two 
most  reliable  measures  are  morphin  and  absolute  quiet. 
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Injections  of  stovain,  novocain,  and  fibrolysin  into  the  spinal  canal 
have  been  recently  recommended  by  Pope,  Secord,  L'Hermitte,  and  others. 
Pope  saw  wonderful  improvement  after  four  injections  of  fibrolysin. 
The  reflexes  returned,  gait  improved,  pains  and  paresthesia  disap- 
peared, and  the  patients  were  in  every  way  astonishingly  better!  L'Her- 
mitte saw  a  similar  result.  It  would  be  interesting  to  hear  how  these 
patients  were  a  year  after  treatment.  Suffice  it  to  say  the  method  has 
not  found  favor  as  yet. 

Long  after  the  active  progress  of  the  disease  has  been  checked,  the 
lightning  pains  and  crises  may  reappear  at  irregular  intervals.  In  many 
instances  this  is  probably  the  result  of  toxic  irritating  substances  emanat- 
ing from  the  intestinal  tract  or  the  liver.  They  are  best  treated  from 
the  start  by  vigorous  catharsis  and  some  of  the  so-called  intestinal  anti- 
septics. At  the  onset  of  the  attack  we  prefer  to  give  an  ounce  of  castor 
oil,  and  then  keep  the  patient  on  a  low,  non-fermentative  diet.  Intes- 
tinal or  gastric  crises  will  often  improve  astonishingly  on  ten-drop  doses 
of  castor  oil  combined  with  five  grains  of  salol,  and  repeated  every  two 
hours. 

Retention  and  incontinence  of  urine  frequently  call  for  special  medi- 
cation and  handling,  aside  from  the  direct  mechanical  treatment,  such 
as  regular  catheterization,  washing  out  the  bladder  with  sterile  water, 
or  water  to  which  some  alkali  or  antiseptic  has  been  added.  Some  prep- 
aration of  belladonna  or  hyoscyamus  wath  fluid  extract  of  hydrastis  cana- 
densis or  ergot  may  be  given  internall}^  with  good  results,  and,  naturally, 
urotropin  must  be  given  freely.  At  the  same  time  the  bladder  should 
be  galvanized  through  the  abdominal  walls  in  the  following  way:  One 
large  electrode,  6  by  12  cm.,  should  be  placed  above  the  symphysis,  and 
the  other  electrode  of  half  the  size  and  with  a  concavity  so  that  it  fits 
up  close  beneath  the  pubic  arch,  then  a  current  of  from  ten  to  twenty 
milliamperes  allowed  to  flow  through  from  three  to  five  minutes.  In  some 
cases  the  mixed  current,  the  galvanofaradic,  seems  to  act  more  satis- 
factorily than  the  galvanic  current  alone.  I  have  often  found  this  ex- 
pedient of  considerable  service  both  temporary  and  permanent.  When 
the  incontinence  of  urine  becomes  complete,  it  is  necessary  for  the  patient 
to  wear  a  rubber  urinal,  and  to  have  the  bladder  washed  out  once  a  day. 

Surgical  measures  for  the  relief  of  pains  and  gastric  crises  have  been 
employed  with  somewhat  uncertain  success.  The  older  abdominal  opera- 
tions were  always  unsuccessful,  and  usually  left  the  patients  worse  off 
than  before.  Within  the  last  few  years  there  has  been  great  activity  in 
intraspinal  surgery,  and  intradural  incision  of  the  posterior  roots  cor- 
responding to  the  painful  areas  has  been  done.  It  is  a  dangerous  pro- 
cedure, however,  and  should  only  be  undertaken  as  a  measure  of  last 
resort.  In  the  first  place,  they  are  not  always  successful,  fully  half  the 
number  have  had  no  relief,  and,  besides,  we  are  taxing  an  already  weak- 
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ened  organism.  It  is  well  known  that  tabetic  patients  do  not  withstand 
operations  as  well  as  other  individuals. 

Tabetic  amaurosis  is  one  of  the  saddest,  and  fortunately  one  of  the 
more  infrequent  manifestations  of  tabes  that  call  for  individual  medica- 
tion in  addition  to  that  undertaken  for  the  amelioration  of  the  disease 
itself.  A  most  astonishing  occurrence,  and  one  which  cannot  be  explained, 
is  that  all  tabetic  manifestations  occasionally  cease  when  the  amaurosis 
becomes  complete.  There  is  no  measure  that  can  be  depended  upon  to 
influence  the  amaurosis,  yet  occasionally  the  injection  of  sulphate  of 
strychnin  does  good,  and  it  should  in  every  instance  be  tried,  beginning 
with  gr.  1-100  and  increasing"  it  every  day  until  the  physiological  action 
is  plainly  manifest.  Recently  the  use  of  the  double  cyanid  of  gold  and 
potassium  has  been  recommended  in  the  following  solution : 

J^         Cyanid  of  gold  and  potassium 20  cgm. 

Distilled  water    10  gm. 

Five  drops  of  this  solution  are  injected  into  the  muscles  of  the  back  once 
a  day,  and  each  day  the  dose  is  increased  by  one  drop  until  fifteen  drops 
are  given.  Then  it  is  stopped  for  a  few  days,  or  is  given  in  reducing 
quantities  until  a  dose  of  five  drops  is  reached.  In  our  hands  this  has 
been  a  failure  in  every  instance.  Other  measures  that  have  been  recom- 
mended, such  as  the  application  of  electricity  directly  to  the  eye,  and 
mercurial  inunctions,  have  no  efficacy.  lodid  of  potassium  should  never 
be  given  in  these  cases,  for  it  is  unquestionable  that  such  administration 
hastens  the  process  in  the  optic  nerves.  In  this  connection  we  desire  to 
say  that  we  do  not  consider  an  impending  tabetic  amaurosis  a  contraindi- 
cation to  the  use  of  salvarsan. 

In  the  terminal  stage  of  tabes  there  is  great  liability  to  the  forma- 
tion of  bedsores  over  those  parts  of  the  body  that  have  been  the  seat  of 
continual  pressure,  and  all  possible  care  should  be  taken  to  maintain  the 
nutrition  of  the  skin  and  subcutaneous  tissue  of  these  parts,  as  it  is  very 
much  easier  to  prevent  their  occurrence  than  to  cure  them.  Attention 
directed  to  the  texture,  evenness,  and  covering  of  the  mattress;  a  daily 
cleansing  bath  and  frequent  sponging  with  cold  water  and  alcohol ;  atten- 
tion to  the  state  of  the  bowels  and  bladder,  will  usually  prevent  the  oc- 
currence of  bedsores.  If  they  occur  despite  these,  they  must  be  treated 
according  to  the  requirements  of  modern  aseptic  surgery. 

It  is  not  necessary  to  speak  in  detail  of  the  treatment  of  such  con- 
ditions as  perforating  ulcer,  tabic  arthropathy,  and  the  osteopathies  that 
may  occur.  In  addition  to  the  general  treatment  of  tabes,  they  require 
the  same  surgical  and  orthopedic  measures  that  trophic  troubles  of  dif- 
ferent origin  demand.  Immobilization  of  the  joint  is  the  essential  thing. 
The  perforating  ulcer  is  often  extremely  resistant  to  all  forms  of  treat- 
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ment,  and  occasionally  it  progresses  to  such  a  degree  and  is  so  associated 
with  adjacent  profound  arthropathy  that  it  requires  amputation ;  but  this, 
fortunately,  is  very  exceptional.  Hyperextension  of  the  knees  also  occa- 
sionally calls  for  orthopedic  appliances. 

General  Treatment. — In  latter  years  the  measures  that  physicians  have 
come  to  rely  upon  more  and  more  in  the  treatment  of  tabes  are  those  that 
may  be  included  under  the  head  of  physical  treatment,  including  hydro- 
therapy, balneotherapy,  electrotherapy,  massage,  purposeful  movements, 
suspension,  and  rest. 

As  in  most  other  chronic  diseases  of  the  nervous  system,  hydrotherapy 
is  a  valuable  agent  in  tabes  to  improve  the  patient's  nutrition  and  to 
maintain  his  strength.  The  special  hydriatic  procedure  that  should  be 
used  in  a  given  case  depends  largely  on  the  patient,  his  idiosyncrasies,  and 
his  reaction  to  water  at  different  degrees  of  temperature,  but  not  a  little 
on  the  symptomatic  variety  of  the  disease  also.  It  is  of  far  greater 
service  in  the  cases  attended  by  marked  hypotonia  than  in  the  sensory 
forms.  The  usefulness  of  the  warm  full  bath  to  relieve  the  shooting 
pains  and  the  muscular  soreness  following  an  accession  of  the  pains  has 
already  been  spoken  of.  If  given  oftener  than  three  times  a  week,  it 
has  a  relaxing  effect  which  should  be  avoided.  In  many  cases,  and  es- 
pecially those  in  which  the  pain  is  not  very  severe,  the  half-bath,  tempera- 
ture from  85°  to  75°  F.,  of  from  two  to  five  minutes'  duration,  with 
friction,  given  every  day,  is  followed  by  a  general  gain  in  bodily  vigor, 
renewed  feeling  of  well-being,  and  improvement  of  nutrition.  When  it 
seems  advisable  to  get  cutaneous  stimulation  or  irritation,  salt,  pine-needle 
extract,  or  a  stream  of  carbon  dioxid  gas  may  be  added  to  the  water.  As 
a  rule,  however,  very  little  is  gained  by  these  procedures.  The  thermal 
element  is  the  important  factor,  and  to  this  are  owing  the  good  effects 
of  a  sojourn  at  many  watering  places.  Strong,  full-blooded  patients 
who  react  promptly  and  with  pleasant  subjective  sensations  to  the  ap- 
plication of  cold  water,  often  find  much  benefit  from  the  use  of  water  of 
70°  to  65°  F.,  given  from  the  hollow  hand  of  an  attendant,  accompanied 
and  followed  by  vigorous  friction,  and  from  the  use  of  a  tonic  bath  accord- 
ing to  the  following  formula :  Hot-box  until  mild  perspiration  results ; 
Charcot  douche,  temperature  90°  F.,  reduced  daily  from  two  to  five  de- 
grees until  65°  F.  is  reached,  pressure  ten  to  twenty  pounds,  duration 
thirty  to  sixty  seconds,  applied  to  the  back,  chest,  abdomen,  and  calves, 
and  followed  by  a  Fleury  spray,  temperature  65°  to  75°  F.,  pressure 
fifteen  to  twenty  pounds,  duration  fifteen  seconds,  followed  by  light  fric- 
tion all  over  the  body  for  from  two  to  five  minutes,  depending  on  the 
patient's  reaction,  and  a  brisk  walk  in  the  open  air. 

When  it  is  impossible  to  send  the  patient  to  a  hydriatic  institute, 
this  procedure  may  be  replaced  by  wrapping  the  patient  in  a  dry,  hot 
blanket  for  from  ten  to  thirty  minutes,  giving  him  a  hot  drink,  water, 
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weak  tea,  or  milk,  if  his  digestive  apparatus  is  in  good  condition;  then 
when  the  cutaneous  circulation,  especially  that  of  the  extremities,  shows 
the  effects  of  this  internal  and  external  heat,  water  is  forcibly  thrown 
from  a  dipper  upon  the  spine  and  over  the  abdomen  and  chest,  or  the 
patient  is  flagellated  briskly  and  quickly  with  the  ends  of  a  towel  drip- 
ping with  cold  water,  and  followed  by  friction. 

Urogenital  symptoms  are  often  benefited  by  the  use  of  cool  sitz  baths, 
temperature  75°  F.,  duration  two  to  five  minutes.  Many  patients  ob- 
ject to  them  because  of  the  idea  that  it  increases  the  pain,  but  neverthe- 
less such  a  bath  is  often  serviceable  in  helping  to  relieve  the  urinary 
incontinence.  Some  writers  recommend  for  the  relief  of  pain  and  for 
its  general  tonic  properties  the  use  of  a  cold  wet  pack,  which,  of  course, 
becomes  a  warm  pack  after  it  has  been  in  apposition  with  the  body  for 
a  short  time.  It  is  said  that  the  uniform  warmth  thus  induced  tends  to 
mitigate  pain  and  dissipate  paresthesia.  I  have  not  seen  much  benefit 
from  it. 

Many  patients  with  tabes  are  greatly  improved  by  a  sojourn  of  a 
few  weeks,  once  or  twice  a  year,  at  the  thermal  mineral  springs  of 
this  country,  and  the  role  of  balneotherapeutics  (mineral  water  treat- 
ment in  contradistinction  to  hydrotherapeutics,  the  external  or  internal 
use  of  plain  water)  in  the  treatment  of  tabes  is  an  assured  and  an  im- 
portant one.  In  this  country  the  hot  springs  of  Virginia  and  Richfield 
Springs  are  the  most  important.  In  Germany,  those  of  Oeynhausen  and 
Nauheim ;  and  in  France,  those  of  Lamalou  and  Balaruc  are  in  best  re- 
pute. The  manner  and  method  of  using  the  warm  salt  baths  are  very 
important,  but  usually  it  is  necessary,  when  patients  are  recommended  to 
visit  a  certain  spring,  to  leave  this  matter  to  the  physician  of  the  baths. 
Nowadays  it  is  almost  unknown  for  a  patient  to  take  a  course  of  waters 
at  any  of  the  springs  without  first  putting  himself  in  the  care  of  one  of 
the  many  physicians  who  are  to  be  found  there. 

Tabetic  patients  are  also  often  benefited,  especially  if  they  are  anemic, 
dyspeptic,  and  inclined  to  cachexia,  by  a  short  visit  to  one  of  the  many 
medicinal  springs  in  this  country  and  in  Europe,  such  as  Poland  Springs, 
Kagatz,  St.  Moritz.  The  regulation  of  diet  and  of  exercise,  the  open-air 
existence,  and  the  devotion  of  a  proper  number  of  hours  to  sleep,  which 
are  the  usual  entailments  of  such  places,  all  help  to  improve  the  patient's 
nutrition,  to  husband  his  energies,  and  to  increase  his  strength. 

The  Use  of  Electricity  in  Tabes. — Almost  from  the  time  when  tabes 
was  first  recognized  as  an  individual  disease,  electricity  has  been  accorded 
an  important  place  in  its  treatment.  Duchenne  and  Remak  set  the  ex- 
ample in  Europe,  and  they  soon  had  innumerable  followers  all  over  the 
civilized  world.  Electricity  has  been  praised  out  of  all  proportion  to  its 
real  efficacy  by  some,  while  others  seem  to  take  a  malign  pleasure  in 
denying  it  any  virtue,   either  in  influencing  the  lesion  of  the   disease 
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or  in  mitigating  its  symptoms.  It  is  quite  impossible  to  estimate 
accurately  what  service  it  really  renders  in  this  direction,  but  it  matters 
not  whether  its  usefulness  is  due  to  suggestion  or  to  some  influence 
tliat  it  has  in  counteracting  the  process  of  decay  in  the  posterior 
columns  of  the  cord;  so  long  as  it  helps  to  prolong  the  patient's  life 
and  makes  it  more  livable  it  is  deserving  of  employment.  Electricity 
is  utilized  in  tabes  in  the  shape  of  the  galvanic  current  applied  directly 
to  the  spine ;  the  galvanic  and  faradic  currents  to  the  peripheral 
parts,  including  the  cervical  sympathetic  nerves,  and  as  static  electricity. 
Of  all  the  procedures,  galvanization  of  the  spine  is  the  most  important. 
Many  modes  of  applying  it  have  been  recommended.  The  two  following 
methods  are  quite  satisfactory:  the  negative  pole  connected  with  a  large 
electrode  (six  inches  square)  is  placed  on  the  chest,  and  the  positive  pole 
connected  with  a  smaller  electrode  (one  to  two  inches  square)  on  the 
spine,  and  moved  slowly  from  the  cervical  to  the  sacral  region,  while  a 
current  of  from  six  to  ten  milliamperes  is  allowed  to  flow,  the  duration  of 
the  treatment  being  about  ten  minutes.  This  should  be  done  daily,  and 
in  very  few  cases  it  is  more  satisfactory  if  the  electricity  is  applied  twice 
a  day,  each  seance  being  of  from  five  to  ten  minutes'  duration.  It  is 
highly  probable  that  the  beneficial  effect  of  electricity  thus  applied  is 
commensurate  improvement  of  the  circulation  of  blood  and  lymph  through 
the  posterior  columns,  nerve  roots,  and  adjacent  tissue.  The  other  method 
is  to  place  the  cathode  firmly  over  the  superior  cervical  ganglion  at  the 
angle  of  the  lower  jaw,  the  anode  over  the  opposite  side  of  the  spinal 
column,  close  to  the  spinous  processes,  and  allow  a  current  of  four  milli- 
amperes to  pass.  The  positive  pole  is  then  rubbed  up  and  down  the  spine 
for  about  five  minutes  on  one  side,  then  the  cathode  is  changed  to  the 
cervical  ganglion  of  the  other  side,  and  the  same  procedure  used  for  the 
opposite  half  of  the  spinal  column.  In  this  way  the  posterior  roots  and 
the  intervertebral  ganglia  are  stimulated,  and,  in  view  of  the  important 
part  taken  by  disease  of  these  structures  in  the  pathogenesis  of  tabes,  it 
can  readily  be  seen  that  this  is  a  desirable  operation. 

Some  amelioration  of  the  paresthesia  may  confidently  be  expected 
from  the  use  of  faradic  electricity  applied  to  the  skin  of  the  extremities. 
Greatest  excitation  of  the  cutaneous  nerves  is  obtained  by  using  the  small 
brush  electrode.  If  it  is  desired  to  stimulate  the  peripheral  neuromus- 
cular apparatus,  either  the  faradic  or  the  galvanic  current  may  be  em- 
ployed. When  it  is  elected  to  use  the  latter,  the  positive  pole  should  be 
used  as  the  differentiating  electrode.  I  have  seen  some  benefit  follow 
the  use  of  static  electricity,  applied  by  means  of  a  large  brass  ball  elec- 
trode or  by  a  roller.  I^umerous  theories  have  been  suggested  to  explain 
this  beneficial  action,  but  its  use  is  based  entirely  upon  empiricism. 
Some  maintain  that  the  sensory  nerves  conduct  the  electric  energy  along 
their  course  to  the  cord,  and  the  current  thus  exercises  a  beneficial  action 
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upon  the  entire  sensory  neuron.  More  plausible  is  the  explanation  that 
the  sharp  muscular  contraction  caused  by  the  spark  improves  the  neuro- 
muscular tone.  It  need  scarcely  be  said  that  electrical  treatment  should 
not  be  relied  upon  exclusively.  On  the  contrary,  it  should  be  looked  upon 
as  an  adjuvant  of  some  importance,  and  given  in  connection  with  other 
physical  and  medicinal  treatment.  No  more  is  it  advisable  to  give  elec- 
tricity month  after  month  without  interruption.  Its  effects  seem  to  be 
best  when  it  is  given  for  a  period  of  six  weeks  three  or  four  times  a  year. 

In  certain  cases  of  tabes  the  regular,  persistent  use  of  massage  does  a 
great  deal  of  good.  At  least  it  gives  more  comfort  than  almost  any  other 
measure.  It  is  especially  useful  in  cases  of  long  duration.  It  counter- 
acts muscular  hypotonia  and  asthenia  in  a  more  gratifying  way  than  any 
other  measure,  and  I  have  often  seen  the  symptom  described  as  "giving 
way  of  the  knees"  entirely  disappear  under  this  form  of  treatment. 
Women  tolerate  massage  and  benefit  from  it  far  more  than  men,  and  this 
rule  holds  good  in  tabes.  The  most  useful  massage  procedure  is  strok- 
ing. Diligently  and  carefully  used  to  the  muscles  of  the  back,  it  over- 
comes the  dorsolumbar  hyperesthesia,  and,  applied  to  the  extremities,  it 
not  infrequently  assuages  the  pain  and  mitigates  the  hypotonia.  Vigor- 
ous kneading  and  compression  of  the  back  often  decrease  the  girdle  sen- 
sation, while  general  massage  may  be  used  for  its  tonic  effects.  Stretch- 
ing of  the  peripheral  nerves  either  by  operation  or  by  the  bloodless  method, 
which  formerly  had  considerable  vogue,  is  to  be  severely  frowned  at.  No 
doubt  such  procedure  sometimes  relieves  pain,  but  the  same  results  can 
be  obtained  by  having  the  patient  lie  on  the  back  with  the  head  slightly 
elevated  and  the  legs  extended ;  an  attendant  then  grasps  the  feet  and 
draws  them  back  toward  the  patient's  head,  the  knees  reinaining  extended. 
This  position  is  maintained  for  from  two  to  four  minutes,  and  repeated 
once  or  twice  a  day. 

Suspension  a  Therapeutic  Agent  of  Some  Value. — Suspension  seems 
to  have  been  first  recommended  by  Motschutkowsky  in  1883.  In  the 
decade  following  neurologists  of  every  nationality  testified  to  its  efficacy 
in  ameliorating  the  symptoms  of  tabes,  and  apparently  in  modifying  the 
course  of  the  disease.  During  the  past  few  years  very  little  has'  been 
heard  of  it.  Nevertheless  it  is  still  in  use,  and  a  dispassionate  estimate 
of  its  value  based  on  experience  would  probably  hold  that  its  methodical 
use  is  attended  by  a  lessening  of  the  severity  and  frequency  of  the  pain, 
by  an  improvement  in  walking,  by  some  amelioration  of  the  vesical  symp- 
toms, and  by  an  improvement  in  the  patient's  general  morale.  The  con- 
traindications for  suspension  are  cardiovascular  lesions,  pulmonary  tuber- 
culosis, emphysema,  apoplectic  and  epileptic  attacks,  a  tendency  to  syn- 
cope, and  obesity.  It  should  never  be  used  in  the  paralytic  stage  of 
tabes.  The  patient  may  be  suspended  in  the  Sayre  apparatus,  but  the 
most  expedient  way  is  to  suspend  him  from  the  head  and  elbows  while 
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seated  by  means  of  a  specially  constructed  harness  which  hangs  from 
one  end  of  a  horizontal  beam  that  is  movable  pivotally  on  a  firm  perpen-^ 
dicnlar.  Weights  are  attached  to  the  other  end  of  the  horizontal  beam, 
and  by  increasing  or  decreasing  the  number  of  weights  the  desired  degree 
of  suspension  force  can  be  had.  Its  modus  operandi  is  not  very  clear, 
but  it  probably  acts  mechanically  to  stretch  the  spinal  column  and  its 
attachments,  and  thus  indirectly  to  improve  the  circulation  in  the  spinal 
vessels. 

Reeducation  of  the  Ataxic  Extremities,  Fraenkel's  Method. — Diffi- 
culty of  locomotion  eventually  becomes  the  most  conspicuous  burden 
of  the  patient's  life.  So  long  as  he  is  able  to  get  about  unaided  he  may 
live  not  only  a  useful,  but  comparatively  an  cBJoyable,  life;  but,  when 
he  has  to  rely  upon  the  arm  of  an  attendant,  a  pair  of  crutches,  or  a 
wheel-chair,  fortitude  deserts  him,  and  with  it  hope  and  usefulness. 

Of  all  the  measures  that  can  be  utilized  to  counteract  the  development 
of  ataxia,  and  to  overcome  it  after  it  has  developed,  the  plan  suggested 
by  Mortimer  Granville  of  England  in  1881,  but  formulated  and  intro- 
duced to  the  profession  by  Fraenkel  of  Heiden  in  1890,  and  since  then  very 
much  elaborated  by  himself  and  by  Goldscheider,  is  the  most  important. 
The  essential  feature  of  the  plan  is  to  submit  those  muscles  which  mani- 
fest the  incoordination  to  a  series  of  graduated  and  systematic  exercises. 
Each  movement  thus  performed  will  be  accompanied  by  kinesthetic  sen- 
sations and  memories  in  the  corresponding  areas  of  the  brain.  Fraenkel 
has,  therefore,  referred  to  the  treatment  as  one  of  cerebral  gymnastics, 
and  in  no  way  to  be  confounded  with  gymnastics  of  force.  The  under- 
lying principle  is  that,  if  the  patient  is  made  to  overcome  the  ataxia  by 
the  performance  of  simple  movements  with  purposeful  intent  and  atten- 
tion, his  sensorimotor  cortex  will  become  so  reeducated  that  it  will  direct 
the  movements  without  attention  and  conscious  volition. 

Fraenkel's  procedure  consists  essentially  in  the  exact  and  methodical 
execution  of  purposeful  movements  which  require  skill  and  not  force.  In 
the  beginning  these  movements  should  be  very  simple,  and  gradually 
made  more  complicated  as  the  patient  becomes  capable  of  performing 
them.*  They  should  not  be  done  in  a  perfunctory  way,  as  are  ordinary 
gj'mnastics,  but  with  the  attention  closely  concentrated  on  every  move- 
ment. 

The  benefit  which  follows  the  use  of  the  exercises  is  often  most  en- 
couraging to  the  patient  and  gratifying  to  the  physician,  especially  when 
used  as  an  adjuvant  to  the  general  tonic  and  supportive  treatment  al- 
ready spoken  of.  Naturally  they  are  of  signal  service  in  those  cases  in 
which  the  ataxia  and  hypotonia  are  not  extreme.  Oftentimes,  however, 
patients  who  are  dependent  upon  crutches  may  be  so  benefited  by  this 
treatment  that  they  can  walk  unaided,  particularly  if  the  hypotonia  is 
not  profound.-     It  must  not,  however,  be  forgotten  that  these  exercises 
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have  no  influence  on  the  course  of  the  disease,  and  that  they  benefit  only 
one  of  the  numerous  clinical  manifestations,  namely,  the  ataxia. 

The  cases  of  tabes  most  favorable  to  the  employment  of 
Fraenkel's  treatment  are  those  in  which  the  ataxia  appears  very  early 
in  the  disease;  those  in  which  it  is  of  comparatively  slow  development; 
and  those  in  which  the  incoordination  manifests  some  tendency  toward 
spontaneous  amelioration.  The  employment  of  this  method  of  treatment 
is  contraindicated  in  weak,  anemic  patients  and  in  those  who  suffer 
more  or  less  constantly  with  pains  or  crises;  in  cases  of  acute  and  sub- 
acute tabes,  that  is,  in  cases  of  sudden  onset  and  in  which  the  habitual 
manifestations  of  the  preataxic  period  succeed  each  other  rapidly;  in 
patients  with  tabid  optic  atrophy,  fragile  bones,  and  those  who  have  had 
what  is  generally  called  spontaneous  fracture  or  rupture  of  tendons. 
When  any  cardiopathy  or  vascular  lesion  exists,  the  method  must  be  tried 
with  great  care,  if  at  all.  It  is  not  applicable  to  very  obese  or  arthritic 
patients,  and,  finally,  it  is  absolutely  contraindicated  when  there  are  great 
laxity  of  the  ligaments  and  severe  arthropathy. 

The  formula  for  these  exercises,  which  was  given  by  Fraenkel  in  his 
communication  to  the  Moscow  Congress  in  1897,  seems  rather  formidable. 
The  following  resume  will  aim  to  give  the  more  important  essentials. 
The  illustrations  are  taken  from  Goldscheider's  brochure  on  the  subject. 
The  physician  who  undertakes  to  employ  the  exercises  must  needs  re- 
member that  they  demand  for  their  successful  utilization  a  great  deal  of 
time  and  patience,  but  expenditure  of  them  will  be  rewarded.  Whenever 
it  is  possible  the  exercises  should  be  entrusted  to  a  trained  attendant  under 
the  observation  of  the  physician.  At  the  Neurological  Institute,  where 
we  utilize  them  to  great  advantage,  they  are  always  done  in  classes  and 
to  the  accompaniment  of  music.  They  should  be  practiced  several  times 
a  day  for  a  few  minutes  at  a  time,  but  never  to  the  point  of  producing 
considerable  fatigue.  When  they  cause  great  fatigue  they  should  be  done 
principally  in  the  morning  or  after  a  long  rest. 

Ataxia  of  the  lower  extremities  is  commoner  and  always  more  severe 
than  of  the  upper;  it  is  also  more  difficult  to  overcome  by  the  Fraenkel 
movements,  because  of  the  associated  disorder  of  equilibrium,  which  is 
often  so  profound.  To  overcome  the  ataxia  of  the  legs  the  patient  shouhl 
begin  by  making  simple,  primitive  movements  that  can  be  executed  while 
lying  in  bed.  For  instance,  lying  on  the  back  with  the  legs  uncovered, 
he  should  be  required  to  go  through  movements  of  flexion,  extension, 
abduction,  and  adduction  of  the  difl^erent  joints  of  the  lower  extremi- 
ties, slowly  and  deliberately  and  with  all  the  accuracy  that  can  be  com- 
manded, first  with  one  leg,  then  with  the  other,  and  finally  with  both 
legs  simultaneously.  Fig.  1  illustrates  one  of  the  simplest  and  most 
important  of  these  movements.  It  is  spoken  of  as  the  "fourfold  move- 
ment exercise."     It  consists  in  raising  of  the  outstretched  leg,  flexion 
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of  the  thigh,  and  then  the  knee,  to  make  a  double  right  angle,  then  ex- 
tending the  leg,  and  finally  lowering  it.  It  will  be  found  that  these 
simple  exercises  are  very  fatiguing,  not  so  much  because  of  the  muscular 


Fig.  1 


exertion,  but  because  of  the  attention  that  they  demand.  They  should 
be  persisted  in,  however,  until  the  patient  can  execute  them  easily,  ac- 
curately, and  without  much  effort.  Another  very  important  series  of 
exercises  is  represented  by  Fig.   2.     As  seen   from   the  illustration,   it 


Fig.  2 


consists  of  a  short  step  ladder  fixed  at  the  bottom  of  the  bed  on  which 
the  patient  is  required  to  make  accurate  stepping  and  climbing  move- 
ments. Similar  movements  of  precision  should  then  be  practiced  by  the 
patient  while  sitting.  It  is  unnecessary  to  detail  the  gTcat  number  of 
modifications  of.  such  movements  that  can  be  devised.  Care  and  preci- 
sion in  their  execution  are  most  important.  These  primitive  movements 
are  absolutely  essential  and  should  not  be  ncglccterl  even  by  those  whose 
ataxia  is  not  so  great  as  to  prevent  them  from  walking. 
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The  patient  should  then  practice  rising  deliberately  from  the  sitting 
position  with  or  without  aid,  as  the  condition  of  his  strength  and  equili- 
brium demands,  and  then  sitting  slowly.  As  soon  *as  possible  he  should 
do  this  without  assistance  or  support.  He  should  then  practice  standing 
upright  alone  or  with  support  or  assistance,  with  the  feet  put  firmly  be- 
neath him,  aided  at  first  by  the  hand  or  eye,  then,  as  he  gradually  ac- 
quires confidence  and  skill,  without  the  aid  of  either  and  with  the  feet 
close  together.  The  physician  can  be  of  great  service  by  assuring  the 
patient  of  his  capacity  to  do  this,  for  much  of  the  disequilibrium  is  the 
result  of  fear  and  lack  of  confidence.  When  he  has  succeeded  in  learning 
to  stand  alone  or  with  the  aid  of  a  stick,  he  should  begin  movements  of 
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bending  forward  as  far  as  possible,  then  slowly  raising  himself  to  a  ver- 
tical position,  bending  first  one  knee  and  then  the  other,  adopting  the 
squatting  position  and  then  rising  from  it,  and  various  others. 

After  this  movements  of  the  lower  extremities  looking  toward  walk- 
ing are  to  be  practiced.  The  patient  should  stand  with  the  aid  of  crutches 
or  a  stick  and  endeavor  to  put  one  foot  forward  slowly,  deliberately, 
and  accurately  upon  a  certain  marked  spot,  from  twelve  to  sixteen  inches 
in  front  of  him.  This  should  be  done  five  times  in  succession  with  all 
possible  precision  and  accuracy,  while  the  patient  or  the  attendant  counts. 
Then  the  same  procedure  is  to  be  repeated  with  the  other  foot.  After 
the  patient  has  acquired  facility  in  doing  this  he  should  try  to  walk  with 
the  aid  of  sticks  or  an  attendant,  taking  each  step  slowly  and  with  the 
greatest  deliberateness,  ten  steps  forward,  then  ten  steps  backward.  The 
patient  should  also  be  required  to  practice  walking  movements  of  the 
feet  while  sitting.  This  should  be  done  first  with  one  foot,  then  with 
both   feet   simultaneously,    as   shown    by   the   accompanying  illustration 
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(Fig.  3).  Another  exercise  of  considerable  service  is  illustrated  by  the 
simple  apparatus  (Fig.  4).  The  patient  first  touches  all  the  round-top 
shorter  uprights  and"  then  all  the  flat-top  taller  uprights  in  succession. 


Fig.  5 


Of  course,  when  the  patient  cannot  stand  or  walk  even  with  the  aid  of 
a  stick  or  an  assistant,  it  is  necessary  to  provide  him  with  some  such 
apparatus  as  shown  in  Fig.  5,  by  which  he  can  support  himself  while 
practicing  the  many  different  exercises  of  skill.     The  exercises  that  can 


Fig.  6 


be  devised   with  such   a  contrivance  are   almost   innumerable.      A  few 
of  the  important  ones  are  illustrated  by  Fig-s.  6  and  7. 

By  assiduous  practice  of  these  exercises  the  patient  will  soon  be  able 
to  walk  without  holding  an  immovable  support.     It  then  remains  for  him 
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to  practice  walking  in  a  straight  line;  to  trace  figures  or  lines  with  the 
toes  and  to  indulge  in  other  movements  of  the  lower  extremities  that  re- 
quire accuracy  and  skill  for  their  execution. 

To  overcome  the  ataxia  of  the  upper  extremities  one  proceeds  in  a 
similar  fashion.  The  patient  is  made  to  execute  simple  movements  at 
first,  followed  by  more  complicated  ones,  with  the  fingers,  hands,  and 
forearms.  When  the  patient  .can  use  his  muscles  without  difficulty  for 
these  movements,  he  should  be  given  exercises  which  require  more  skill 
and  patience  for  their  performance.  Fraenkel  has  devised  for  this  pur- 
pose a  number  of  apparatuses.  One  of  these  consists  of  a  piece  of  wood 
having  the  form  of  a  triangular  prism  forty  centimeters  long,  each  side 
measuring  five  centimeters.  This  piece  of  wood  rests  on  one  of  its  sides. 
The  upper  edge  is  grooved  out,  one  of  the  others  is  smoothed  off,  while 
the  third  is  sharp.  This  apparatus  is  placed  before  the  patient,  who 
holds  in  one  hand  a  large  pencil,  and  he  endeavors  to  put  the  point  of 
the  pencil  in  the  groove  and  move  it  back  and  forth  therein  steadily 
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and  accurately  from  the  farthest  to  the  nearest  end,  keeping  the  fingers 
and  the  wrist  immovable.  At  first  the  patient  has  considerable  diffi- 
culty in  keeping  the  point  of  the  pencil  in  the  groove,  but  after  repeated 
exercises  he  is  able  to  do  so.  He  should  then  practice  retracing  with 
a  pencil  simple  designs  consisting  of  straight,  zigzag,  and  curved  lines. 
If  the  tracings  of  these  figures  are  kept,  it  enables  one  to  follow  the 
progress  that  the  patient  makes  toward  acquiring  coordination.  Another 
apparatus  consists  of  a  piece  of  board  in  which  depressions  have  been 
hollowed  out  at  regular  intervals,  into  which  the  end  of  the  finger  can  be 
placed.  These  holes  are  numbered.  The  board  is  placed  before  the 
patient,  who  holds  the  right  arm  raised  and  the  index  finger  extended. 
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He  then  puts  the  end  of  the  finger  into  the  depression  rapidly  and  as 
accurately  as  possible  when  the  attendant  calls  out  the  number.  At  first 
he  is  made  to  repeat  the  same  inimber  until  he  can  do  it  with  considerable 
accuracy.  This  exercise  can  be  made  more  complicated  by  having  the 
patient  put  marbles  in  the  holes  as  fast  as  the  number  of  the  holes  is 
called  out.  This  simple  device  may  be  replaced  by  a  board  filled  with 
holes,  in  which  the  patient  is  required  to  place  a  number  of  pegs,  such 
as  a  cribbage  board. 

The  great  number  of  variations  that  can  be  devised  by  any  one,  even 
the  patient  himself,  will  suggest  themselves  at  once  to  the  physician. 
After  the  patient  has  acquired  skill  in  these  exercises  he  can  practice 
with  a  contrivance  consisting  of  a  series  of  balls  of  different  sizes  sus- 
pended by  threads  from  a  horizontal  bar.  One  of  these  balls,  commenc- 
ing with  the  largest,  is  made  to  oscillate,  and  while  it  is  oscillating  the 
patient  is  told  to  seize  it  and  bring  it  to  a  state  of  rest.  At  first  he  is 
left  free  to  choose  the  moment  at  which  to  seize  the  ball,  but  later  he  is 
required  to  do  so  at  a  moment  determined  by  its  oscillatory  excursion. 
This  exercise  is  repeated  with  all  the  different  balls.  The  smaller  the 
ball  the  more  difficult  the  exercise. 

0.  Foerster  has  described  a  definite  series  of  exercises  for  the  upper 
extremities.  They  should  be  done  serially,  as  they  are  designed  to  pro- 
ceed from  simple  movements  and  attitudes  to  the  more  complex  ones. 
They  are  as  follows: 

1.  Resting  each  finger  and  thumb  in  the  normal  attitude  of  rest. 

2.  Resting  all  fingers  and  thumbs  at  the  same  time  in  the  normal 
attitude  of  rest. 

3.  Slow  extension  and  flexion  of  the  fingers  at  the  metacarpophalan- 
geal joints,  at  first  separately,  then  together. 

4.  Holding  the  second  and  third  phalanges  in  any  given  position 
of  flexion,  at  first  separately,  then  together, 

5.  Synchronous  extension  and  flexion  of  the  second  and  third  phal- 
anges. 

6.  Extension  of  the  end  and  middle  phalanges  while  the  proximal 
is  flexed. 

7.  Apposition  of  the  thumb  to  the  fingers. 

8.  Crooking  the  thumb  and  first  finger  so  that  the  balls  touch. 

9.  Approximation  of  the  extended  thumb  and  first  finger  so  that 
the  balls  touch. 

10.  Holding  quiet  all  the  fingers  and  thumb  while  the  volar  sides 
of  the  corresponding  fingers  at  the  last  phalanges  are  approximated, 

11.  Separating  and  bringing  together  the  finger  balls  of  the  individ- 
ual pairs  while  the  hands  are  held  as  in  'No.  10, 

12.  Grasping  a  can  and  piling  up  several. 
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13.  Grasping  the  pointers  and  placing  them  in  the  holes  of  a  crib- 
bage  board. 

14.  Placing  the  fingers  in  the  grooves  of  a  special  board  and  slowly 
raising  and  sinking  them. 

15.  Practice  in  buttoning  and  unbuttoning. 

16.  Holding  the  hand  quietly  in  the  normal  position. 

17.  Slow  extension  and  flexion  of  the  fingers. 

18.  Opening  and  closing  the  fist. 

19.  Grasping  larger  articles  with  the  hand. 

20.  Shaking  hands. 

21.  Holding  the  hand  and  forearm  in  a  given  position,  then  deliber- 
ate pronation  and  supination. 

22.  Holding  the  forearm  in  a  given  position  of  flexion,  then  deliber- 
ate flexion  and  extension. 

23.  Holding  the  uplifted  arm  in  any  given  position  of  the  shoulder 
joint,  then  deliberate  raising  and  lowering. 

24.  Seizing  large  objects  with  the  whole  hand. 

25.  Seizing  swinging  ball%  of  the  Fraenkel  apparatus.  . 

26.  Carrying  a  spoon  to  the  mouth. 

27.  Touching  the  nose  with  the  finger  tips. 

28.  Practice  in  writing. 

29.  Copying  figures,  lines,  etc. 

30.  Keeping  the  pencil  in  the  groove  of  Fraenkel's  triangular  block. 

Plan  of  Treatment. — The  importance  of  a  plan  of  treatment  for  pa- 
tients with  locomotor  ataxia  can  scarcely  be  overestimated.  The  medi- 
cinal treatment  will  not  suffice  unless  supplemented  by  hygienic,  dietetic, 
physical,  and  disciplinary  measures.  The  amelioration  of  the  patient's 
symptoms  and  the  degree  to  which  comfort  and  longevity  can  be  given 
him  stand  in  direct  relation  to  the  promptitude  with  which  the  diagnosis 
is  made  and  proper  treatment  instituted.  Every  patient  who  consults  a 
physician  for  an  ailment  of  any  kind,  aside  from  the  acute  infectious  dis- 
eases, and  who  gives  a  history  of  syphilis,  should  be  carefully  put  through 
the  tests  requisite  to  reveal  the  existence  of  tabes.  The  necessity  of 
this  statement  is  impressed  upon  us  as  our  experience  with  the  disease 
increases.  The  patients  who  have  been  treated  for  rheumatism,  gout, 
appendicitis  and  who  have  been  operated  for  malignant  disease,  stricture 
of  the  urethra  or  rectum,  spinal  cord  tumor,  and  other  diseases  "too 
numerous  to  mention"  testify  to  the  truth  of  this.  It  is  scarcely  neces- 
sary to  emphasize  how  essential  it  is  closely  to  scrutinize  the  patient  who 
comes  complaining  of  pains,  vesical  shortcomings,  altered  gonesic  in- 
stincts and  capacity,  or  any  of  the  symptoms  of  the  general  neurasthenic 
condition.  At  such  an  early  date  it  may  bo  quite  impossible  to  satisfy 
one's  self  of  the  existence  of  tabes,  but  if  there  is  an  increase  in  number 
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of  the  lymphocytes  in  the  cerebrospinal  fluid,  it  is  imperative  that  the 
patient  be  given  salvarsan  or  mercury  properly  and  adequately. 

When  the  existence  of  the  disease  is  unmistakable,  the  question  must 
always  be  decided  whether  or  not  to  inform  the  patient.  Naturally  no 
general  rule  can  be  given,  but  it  is  my  own  belief  that  nothing  whatever 
is  to  be  gained  by  concealing  from  the  patient  the  nature  of  his  disease, 
for  fear  that  such  knowledge  may  have  an  injuriously  depressing  effect 
if  he  has  heard  of  the  disastrous  outcome  of  the  disease  in  others.  If  the 
first  physician  whom  the  patient  consults  does  not  apprise  him  or  one  of 
the  family,  which  is  tantamount  to  telling  the  patient  himself,  of  the 
nature  of  his  disease,  it  is  very  likely  that  sooner  or  later  he  will  con- 
sult another  physician  who  sees  his  way  clear  to  impart  such  informa- 
tion. The  first  physician  will  then  be  held  to  have  made  a  mistake  and 
to  have  wasted  time  in  treatment  which  might  have  been  beneficially 
employed  if  the  exact  nature  of  the  disease  had  been  known.  It  is  not 
wise  in  the  majority  of  cases  to  make  an  unmodified  diagnosis  of  loco- 
motor ataxia  in  the  beginning;  nevertheless  the  patient  should  be  made 
•  to  understand  that  his  disease  is  serious,  -  and,  in  order  that  it  may  not 
disable  him,  it  is  necessary  to  adopt  a  vigorous  plan  of  treatment  for 
the  purpose  of  stopping  the  progress  of  the  disease.  The  important 
lesson  for  him  to  learn  is  that  a  long  period  of  usefulness  and  compara- 
tive health  waits  on  methodical  and  continued  treatment.  Occasional 
and  desultory  visits  to  a  physician  which  are  rewarded  by  one  or  two 
prescriptions  are  tantamount  to  no  treatment  at  all. 

After  getting  en  rapport  with  the  patient  and  securing  at  least  a 
degree  of  his  confidence,  it  is  necessary  to  decide  whether  or  not  he  shall 
forego  his  customary  occupation,  providing,  of  course,  his  position  in  life 
allows  him  to  do  so.  Individual  factors  in  each  case  must  influence 
this  decision.  As  a  rule,  unless  special  indications  exist  to  the  contrary, 
such  as  a  profound  neurasthenic  state,  manifestations  of  syphilis  in  the 
blood  vessels,  progressive  emaciation,  and  unless  the  occupation  is  one 
that  is  conducive  to  leg  weariness  and  entails  great  worry  and  care,  it 
is  best  to  let  the  patient  keep  to  business.  His  infirmity  prevents  him 
from  indulging  in  many  of  the  pleasures  and  occupations  which  help  to 
pass  the  time.  And  to  take  a  man  accustomed  during  all  the  years  of 
his  life  to  engrossing  occupation,  and  throw  him  at  once  into  enforced 
idleness,  at  the  same  time  restricting  him  from  many  pleasures  which 
are  harmless  to  the  healthy  individual,  is  tantamount  to  converting  him 
at  once  into  an  introspective,  depressed,  miserable  being.  On  the  other 
hand,  if  he  is  allowed  to  pass  a  portion  of  his  time  in  business,  while  the 
rest  is  given  over  to  measures  that  may  be  legitimately  called  treatment, 
such  as  walking,  golfing,  driving,  not  to  speak  of  the  time  required 
for  hydriatics,  electricity,  massage,  and  rest,  he  wiU  have  little  time  to 
think  of  himself,     A  rule  that  admits  of  few  exceptions  is  that  sana- 
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torium  treatment  is  not  advisable,  at  least  not  until  the  last  stages  of  the 
disease. 

Tabetics  do  not  tolerate  brusque  changes  of  temperature  or  oscillations 
of  atmospheric  pressure.  Such  changes  are  apt  to  be  accompanied  or 
followed  bj  attacks  of  pain,  gastric  crises,  exaggeration  of  ataxia,  and 
general  asthenia.  A  temperate  climate  and  a  moderately  dry  atmosphere 
are  most  favorable  for  patients  with  this  disease. 

In  regard  to  the  patient's  diet,  it  may  be  said  that  tea,  coffee,  al- 
coholic stimulants,  and  tobacco  should  be  used  most  temperately.  It  is 
poor  judgment  to  insist  that  a  man  who  has  taken  these  dietetic  luxuries 
in  moderation  and  to  his  apparent  benefit  for  many  years  shall  give  them 
over  entirely,  just  because  certain  nerve  fibers  are  beginning  to  decay.  A 
mixed  diet  with  a  preponderance  of  vegetables  and  fats  is  the  nearest  ap- 
prog^ch  to  the  ideal.  As  in  all  nervous  diseases,  functional  or  organic,  the 
patient  should  be  fed  frequently,  five  times  a  day  at  least.  The  supple- 
mentary meals  should  consist  of  milk  or  other  food,  the  taking  of  which 
requires  no  effort  on  the  part  of  the  patient.  The  tabid  patient  who 
spends  twelve  out  of  the  twenty-four  hours  in  bed  is  more  just  to  him- 
self than  he  who  encroaches  upon  this  number.  In  regard  to  exercise 
very  little  can  be  said  in  a  formal  way.  Leg  weariness  is  to  be  avoided 
at  all  hazards.  It  will  be  found  that  the  varieties  of  exercise  and  sport 
that  are  in  vogue  in  any  country  or  section  of  the  country  for  the  aver- 
age healthy  man  can  be  indulged  in  quite  as  well  by  the  tabid  patient, 
providing  he  is  not  inclined  to  be  intemperate.  It  is  unnecessary  to  speak 
of  the  importance  of  avoiding  injurious  indulgences  of  all  kinds,  but  pa- 
tients in  the  early  stages  of  tabes  often  seek  advice  concerning  attempts 
at  sexual  intercourse,  for  in  many  instances  sexual  potency  is  not  entirely 
lost  until  the  disease  is  quite  advanced.  So  far  as  possible,  cohabitation 
should  be  avoided,  although  if  there  is  no  pathological  excitation  no  harm 
can  result  from  occasional  indulgence.  The  general  hygiene,  including 
clothing,  cleansing  baths,  regulation  of  bowels,  maintenance  of  the  in- 
tegrity of  digestion,  does  not  require  specific  mention.  As  in  all  other 
nervous  diseases,  attention  to  these  details  is  rewarded  by  an  accession  of 
the  patient's  nutrition  and  increase  of  physical  strength. 

The  use  of  drugs  to  maintain  nutrition  constitutes  relatively  an  imim- 
portant  part  of  the  treatment  of  tabes.  Of  the  general  tonics  and  restora- 
tives iron,  arsenic,  and  quinin  are  occasionally  serviceable,  while  the  simple 
bitters  and  dilute  hydrochloric  acid  are  to  be  used  for  their  direct  effects 
on  the  appetite  and  digestion.  There  would  seem  to  be  a  fixed  conviction 
on  the  part  of  many  practitioners  that  strychnin  is  a  drug  of  surpassing 
value  in  all  diseases  of  the  spinal  cord.  In  reality  it  is  not,  and  in  tabes 
its  unguarded  use  may  be  followed  by  increase  of  the  lightning  pains 
and  irritation  in  the  urogenital  sphere.  A  few  years  ago  we  gave  it  a 
thorough  trial,  most  of  the  patients  being  at  the  end  of  the  second  and 
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beginning  of  the  third  stage  and  hospitalized.  It  was  given  hypodermati- 
cally,  beginning  with  one-sixtieth  of  a  grain  and  gradually  increased  to 
one-sixth  of  a  grain  per  diem.  Its  proclivity  to  canse  pain  was  guarded 
against  by  the  simultaneous  use  of  small  doses  of  morphin.  No  discernible 
benefit  followed  its  use.  It  may  be  used  as  a  tonic,  but  specific  effect 
should  not  be  anticipated  from  it. 


FRIEDREICH'S    ATAXIA   AND   HEREDITARY    CEREBELLAR 

ATAXIA 

Hereditary  spinal  ataxia  is  a  degeneration  or  lack  of  development  of 
the  peripheral  sensory  neuron  and  the  central  motor  neuron  in  their  spinal 
course,  constituting  posterior  and  lateral  sclerosis  of  the  cord.  It  is  a 
rare  disease  of  childhood,  very  chronic  in  its  course,  and  unamenable 
to  every  form  of  therapy.  The  three  important  etiological  factors  of  the 
disease  are:  the  family  history,  the  age  when  the  symptoms  first  occur, 
and  the  relationship  of  acute  disease.  The  name  hereditary  spinal  ataxia 
is  misleading,  because  in  at  least  one-third  of  the  cases  there  is  no  evi- 
dence whatever  of  immediate  or  remote  heritage  of  the  disease,  and  in 
upward  of  ten  per  cent,  of  the  cases  there  is  no  history  of  pathological 
heritage  of  any  kind. 

The  most  striking  fact  in  the  etiology  is  the  occurrence  of  the  disease 
in  more  than  one  member  of  the  family,  though  even  this  is  not  discern- 
ible in  all  cases.  It  is  more  apt  to  occur  in  large  than  in  small  families, 
and  at  times  it  seems  to  affect  the  male  members  while  the  females  escape, 
and  vice  versa.  Although  all  the  members  of  a  family  are  not  affected, 
unless  in  exceptional  instances  in  which  the  number  is  very  small,  the 
remaining  members  may  show  some  other  form  of  degenerative  nervous 
disease,  and  possibly  nervous  disease  of  a  teratological  nature.  The  im- 
mediate and  remote  family  history  may  show  the  existence  of  some  de->: 
generative  neurosis  or  psychosis,  such  as  epilepsy,  hysteria,  inebriety, 
and  migraine.  The  disease  develops,  as  a  rule,  between  the  ages  of  five 
and  fifteen ;  it  sometimes  occurs  in  a  recognizable  form  before  that  period, 
and  has  been  recognized  as  early  as  three  years;  the  number  of  cases  oc- 
curring after  the  fifteenth  year  is  not  very  great,  and  they  probably  belong 
to  the  cerebellar  type. 

It  has  often  been  noted  that,  when  the  disease  occurs  in  several  mem- 
bers of  the  same  family,  it  appears  in  the  first  patient  within  late  child- 
hood or  early  maturity,  while  in  each  succeeding  patient  it  appears  at 
a  less  advanced  age.  The  factors  that  apparently  have  something  to  do 
with  exciting  the  disease,  at  least  to  such  activity  that  it  becomes  recog- 
nizable, are  the  infectious  diseases — naturally  those  common  to  childhood 
— and  injuries.     The  influence  which  these  factors  have  may  be  inter- 
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preted  in  two  ways:  The  acute  infectious  diseases  may  have  nothing 
whatever  to  do  with  causing  the  disease  except  in  so  far  as  they  weaken 
the  neuromuscular  system  and  keep  the  patient  in  bed,  during  which  time 
complete  coordinated  movements,  such  as  walking,  running,  and  climb- 
ing, which  the  person  may  have  but  recently  mastered,  are  partially  for- 
gotten. Either  of  these  factors,  or  both  combined,  may  be  sufficient  to 
make  noticeable  the  most  striking  feature  of  the  disease,  viz.,  incoordina- 
tion, Avhich  had  existed  before  the  infection.  On  the  other  hand,  infec- 
tious processes  and  their  products  may  act  injuriously  upon  neurons  robbed 
by  heritage  of  their  complementary  development  and  cause  them  to  de- 
generate. This  latter  belief  I  hold  to  be  extremely  improbable.  A  num- 
ber of  cases  have  been  reported  in  which  the  disease  was  ushered  in  by 
febrility.  What  the  genesis  of  this  fever  is  has  not  been  suggested,  but 
it  seems  that  the  explanation  of  its  injuriousness  is  the  same  as  that 
offered  for  the  infectious  diseases.  A  number  of  other  etiological  factors 
of  comparatively  insignificant  importance  are  the  occurrence  of  the  dis- 
ease more  frequently  in  males  than  in  females,  oftener  among  the  poor 
than  among  the  rich,  and  the  recording  of  no  case  in  other  races  than  the 
white.  These  facts,  with  the  exception  of  the  last  named,  are  in  entire 
accord  with  the  teachings  of  other  familial  and  hereditary  diseases,  all 
of  which  show  themselves  more  frequently  in  males  and  in  people  of  the 
lower  walks  of  life.  The  disease  is  met  with  in  the  poor  and  unenlight- 
ened, because  parental  consanguinity,  excessive  fetation,  and  malnutrition 
are  commoner. 

Symptomatology. — The  most  striking  feature  of  Friedreich's  disease 
is  the  disturbance  of  gait.  It  consists  of  a  profound  disturbance  of  equili- 
brium ;  ataxia  in  all  purposeful  movements  of  gait  and  static  incoordina- 
tion, and  in  well-developed  cases  there  is  a  play  of  jerky,  inconstant  mus- 
cular movements  for  the  purpose  of  maintaining  equilibrium.  The  ataxia 
during  the  earlier  appearances  of  the  disease  may  be  limited  to  a  slight 
unsteadiness  of  gait,  or  awkwardness  of  the  hands  and  arms  on  attempt- 
ing finely  coordinated  movements.  When  the  incoordination  is  very  pro- 
nounced, all  sorts  of  equivalent  postures  are  adopted  to  maintain  equili- 
brium, i.  e.,  tilting  of  the  pelvis,  forward  stretching  of  neck  and  head, 
and  lateral  balancing  movements  of  the  trunk.  The  purposeful  muscular 
movements  are  executed  with  the  same  irregular,  exaggerated  joint  ex- 
cursions as  in  tabes.  Athetoid  and  choreic  movements  have  also  been 
described.  Muscular  weakness  is  a  very  prominent  feature  in  the  later 
stages,  and  is  accompanied  by  more  or  less  symmetrical  wasting.  Actual 
paralysis  is  rare,  except  when  the  joint  movements  are  limited  by  the 
deformities.  Muscle  tonus  is  in  no  way  lowered,  as  in  tabes,  and  is  usu- 
ally increased.  Romberg's  sign  is  not  always  present,  and  in  Friedreich's 
original  article  it  is  described  as  absent.  It  has  since  then  been  observed 
many  tiihes,  and  its  presence  or  absence  has  no  particular  diagnostic  sig- 
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nificance.  The  reflexes  are  either  diminished  or  absent.  Sometimes  an 
apparently  absent  knee  or  ankle  jerk  may  be  elicited  on  reinforcement. 
Diminished  myotatic  irritability  usually  accompanies  the  muscular  wast- 
ing. Babinski's  sign  is  nearly  always  present,  whereas  the  cutaneous 
reflexes  conform  to  no  general  rule.  Deformities  occur  in  very  many 
eases.  They  appear  in  the  spine,  usually  as  scoliosis,  but  often  marked 
lordosis  is  seen.  Perhaps  the  most  constant  deformity  is  that  found  in 
the  feet.  It  consists  in  a  well  marked  pes  cavus,  Friedreich's  foot  or 
pied  bot.  We  consider  it  to  be  a  sign  of  great  diagnostic  importance..  In 
addition  to  the  shortened  high  arch,  there  is  a  peculiar  extension  of  the 
proximal  joint  of  the  great  toe  with  flexion  of  the  distal  joint.  Claw 
hand  has  also  been  described  (Menant).  Nystagmus  very  frequently 
occurs  in  these  cases,  sometimes  static,  sometimes  dynamic.  It  is  not 
always  constant,  however,  and  when  it  occurs  we  should  always  suspect 
the  cerebellar  type  of  the  disease.  The  usual  behavior  of  the  pupils  is 
normal,  although  Argyll-Robertson  pupils  have  been  noted.  Optic  nerves 
are  also  normal,  but  we  have  seen  one  case,  that  of  a  young  girl  of  twelve, 
with  typical  Friedreich's  ataxia,  in  which  there  were  double  optic  atrophy 
and  sluggish  pupils.  Another  cerebral  feature  of  the  disease  is  the  pecu- 
liar slow,  jerky,  at  times  explosive,  nasal  speech  disturbance.  The  voice 
is  monotone,  and  there  is  often  a  definite  catch  of  breathing  between  words 
or  even  syllables.  It  is  perhaps  the  most  striking  instance  of  ataxic  speech 
that  we  encounter. 

Sensory  disturbances  do  not  occur,  as  a  rule;  but  paresthesias,  hypo- 
esthesia  of  the  extremities,  diminished  position  sense,  and  lancinating 
pains  have  been  described.  The  ordinary  trophic  disturbances  of  tabes 
are  practically  never  found.  Bladder  and  rectal  functions  are  rarely 
disturbed,  although  the  sedentary  life  these  patients  lead  usually  induces 
constipation. 

Hereditary  cerebellar  ataxia  (ataxie-heredo-cerebelleuse)  was  described 
by  Pierre  Marie  in  1893,  and  has  since  been  brought  into  direct  connec- 
tion with  Friedreich's  ataxia  by  later  writers.  The  general  belief  is  that 
they  are  different  clinical  pictures  of  the  same  fundamental  process, 
and  that  they  differ  rather  in  the  distribution  of  the  lesions  than 
as  clinical  entities.  Hereditary  cerebellar  ataxia  appears  usually  at  a 
later  age  than  Friedreiich's,  i.  e.,  20  years,  and  is  more  rapidly  progres- 
sive. In  a  few  instances  it  has  been  known  to  appear  as  late  as  45  years. 
The  etiology  is  as  obscure  as  Friedreich's,  but  its  family  and  hereditary 
features  are  more  constant.  One  can  nearly  always  distinguish  the  fami- 
lial manifestations,  but  it  is  not  always  so  easy  to  establish  the  hereditary 
traits.  Males  are  more  often  affected  than  females.  The  same  etiologic 
features  prevail  as  in  Friedreich's  disease,  and,  just  as  the  latter  depends 
upon  developmental  anomalies  in  the  cord,  so  it  depends  on  faulty  struc- 
tural development  of  the  cerebellum.      Therefore,   it  is  our  belief  that 
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injuries,  infections,  emotional  disturbances  can  have  significance  as  con- 
tributory factors  only. 

Symptoms. — The  symptoms  of  hereditary  ataxia  are:  uncertain,  reel- 
ing, staggering,  titubating  gait,  in  which  there  is  often  a  distinct  spastic 
element.  The  French  justl}^  compare  the  gait  to  that  of  an  intoxicated 
individual.  The  patient  walks  with  the  feet  wide  apart,  pelvis  forward, 
trunk  backward,  the  head  backward  and  swaying  from  side  to  side.  The 
equilibrium  is  maintained  in  the  sitting  posture  or  on  lying  down,  but 
the  ataxia  persists  on  purposeful  movements  during  both  these  postures. 
There  is  marked  exaggeration  of  mimic  during  speech  or  emotions,  which 
is  not  at  all  similar  to  the  emotional  play  in  multiple  sclerosis  or  lesions 
of  the  basal  ganglia  or  tegmentum.  The  speech  resembles  that  of  Fried- 
reich's ataxia,  but  is  more  explosive  and  jerky.  The  tendon  jerks  are 
always  exaggerated,  ankle  clonus  is  sometimes  present,  and  the  Babinski 
phenomenon  is  always  to  be  found.  Coarse,  irregular  nystagmus  is  fre- 
quently, although  not  invariably,  present,  and  sometimes  paresis  of  the 
external  recti.  A  very  constant  feature  is  the  mental  impairment  which 
sooner  or  later  appears  during  the  course  of  the  disease.  It  varies  from 
slight  stupidity  to  dementia;  idiocy,  epilepsy,  and  Meniere's  syndrome 
have  been  described  as  possible  complications. 

Pathologic  Anatomy. — The  spinal  cord  is  remarkably  thinned  in 
these  cases  of  Friedreich's  disease,  and  the  cerebellum  often  is  also  re- 
markably small.  This  is  regarded  by  most  writers  as  a  definite  anomaly 
of  development.  In  the  Marie  form  only  the  cerebellum  shows  this  de- 
fect. In  Friedreich's  disease  the  degeneration  involves  principally  the 
posterior  columns  and  direct  cerebellar  tracts.  The  lateral  pyramidal 
tracts  are,  as  a  rule,  moderately  affected;  the  direct  pyramidal  tracts  are 
untouched.  Clark's  columns  are  severely  affected,  but  the  anterior  horns 
and  the  spinal  roots,  both  anterior  and  posterior,  are  usually  unaffected. 
The  cerebellum  is  atrophied  to  a  remarkable  degree  in  Marie's  type.  It  is 
a  general  atrophy  of  all  the  elements.  The  arborizations  are  small,  the 
central  white  masses  are  thin,  and  appear  like  lamella?.  The  cellular  ele- 
ments are  usually  but  not  always  affected.  Diminution  in  size  and  num- 
ber of  the  purkinje  cells  has  been  noted.  In  both  types  there  is  aston- 
ishingly little  secondary  reaction  in  the  glia,  small  round  cells,  or  in  the 
vessels.  The  cerebellar  connections  with  the  oblongata,  i.  e.,  the  restiform 
body  and  pons,  are  usually  smaller,  and  the  tracts  degenerated. 

Diagnosis. — The  differentiation  of  these  two  forms  is  often  difficult, 
and  sometimes  impossible.  Exaggerated  reflexes  suggest  the  cerebellar 
type,  pes  cavus  suggests  Friedreich's  type.  Exaggerated  emotional  facial 
play  suggests  Marie's  type,  as  do  mental  disturbances.  On  the  other 
hand,  deformities  suggest  Friedreich's  type  or  mixed  forms.  It  is  some- 
times hard  to  distinguish  these  types  from  multiple  sclerosis.  Often  it  is 
impossible  to  do  so,  but  the  absence  of  abdominal  reflexes,  the  irregular 
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course  of  the  disease,  attended  by  progression  and  retrogression  and  ac- 
companied bv  emotional  disturbances,  are  in  favor  of  the  latter.  A  steady, 
slow  progression  with  the  characteristic  deformities  is  in  favor  of  Fried- 
reich's disease. 

Treatment. — The  treatment  of  these  two  forms  of  ataxia  is  identical 
and  consists  in  providing  the  patient  with  an  intelligent  attendant  or 
nurse  who  will  practice  and  instruct  him  in  the  system  of  purposeful 
gymnastics,  known  as  Fraenkel's  movements.  This  system  of  systematic 
exercises  for  training  the  ataxic  limbs  is  described  in  the  chapter  on  the 
treatment  of  tabes.  These,  with  measures  taken  to  maintain  the  strength 
and  nutrition  of  the  patient,  are  all  that  can  be  offered  in  the  shape  of 
therapy.  It  is  not  probable,  even  though  we  treat  the  patient  from  the 
very  beginning  of  the  disease,  that  medicines,  such  as  silver,  aluminium, 
and  iodid  of  potassium,  which  sometimes  have  a  beneficial  effect  in  pre- 
venting the  rapidity  of  development  of  certain  spinal  cord  degenerations, 
would  be  of  any  service  in  this  disease.  The  spinal  curvature  rarely 
calls  for  direct  treatment,  but  many  patients  are  more  comfortable  when 
they  wear  a  light  wooden  or  plaster  jacket.  Parents  to  whom  are  born 
one  or  more  children  who  afterward  manifest  a  disease  of  this  kind  should 
be  advised  to  surcease  procreation.  If  they  do  not,  the  endeavor  should 
be  made  to  avoid  the  factors  that  seem  at  times  to  act  as  exciting  causes — 
the  infectious  diseases  and  injuries. 

Spastic  hereditary  ataxia,  spastic  heredodegeneration,  or  hereditary 
ataxic  paraplegia  has  been  described.  These  cases  really  belong  to  the 
mixed  forms  of  the  group  just  described,  and  are  characterized  by  the 
prominence  of  the  spasticity,  exaggerated  tendon  jerks  and  the  more  or 
less  rapid  course  of  the  disease. 

ACUTE   MYELITIS 

The  term  myelitis  has  been  and  is  applied  both  clinically  and  patho- 
logically with  much  latitude.  It  is  used  to  indicate  the  changes  in  the 
cord,  the  result  of  acute  inflammation,  disease  of  the  walls,  and  partial 
or  complete  obliteration  of  the  lumen  of  the  vessels  (myelomalacia),  pres- 
sure upon  the  substance  of  the  cord  the  result  of  accident,  disease  or 
new  growth  of  the  surrounding  tissue,  and  the  vascular  and  parenchyma- 
tous changes  developing  from  lessened  atmospheric  pressure  (caisson  dis- 
ease). 

The  designation  acute  myelitis  should  be  restricted  to  indicate  an 
acute  exudative  and  destructive  inflammation  of  the  spinal  cord  involv- 
ing the  white  and  gray  matter,  of  variable  extent,  in  vertical  or  transverse 
direction,  and  occurring  at  any  level.  As  a  rule,  the  inflammation  is  of 
the  dorsal  or  upper  lumbar  segment,  and  the  focus  of  the  morbid  process 
is  more  extensive  in  a  transverse  direction.     Thus  the  disease  is  often 
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spoken  of  as  acute  transverse  myelitis.  The  pathological  products  vary 
with  the  inflammatory  excitant  and  with  the  intensity  of  the  infection. 
The  trend  of  modern  scientific  thought  is  to  associate  the  occurrence  of 
inflammation  with  some  bacterial  cause,  but  there  is  nothing  approaching 
unanimity  as  to  what  constitutes  the  essentials  of  inflammation  or  inflam- 
matory reaction.  It  is  quite  impossible  to  distinguish  clinically  the 
myelitis  which  is  the  result  of  a  pathogenic  organism,  such  as  that  of  in- 
fluenza or  typhoid  fever,  from,  the  myelitis  or  myelomalacia  that  accom- 
panies syphilitic  degeneration  and  thrombus  of  some  of  the  spinal  blood 
vessels.  Neither  is  it  always  possible  to  distinguish  them  anatomically, 
after  the  cases  come  to  autopsy,  for  the  exudative  and  destructive 
changes  that  go  on  around  such  a  focus  or  a  number  of  foci  are  prac- 
tically identical  with  those  of  primary  inflammation.  Indeed,  the  re- 
actionary changes  around  such  foci  may  be  so  gTcat  that  they  more  or  less 
obscure  them  and  prevent  their  ocular  demonstration.  The  pathological 
product  of  acute  myelitis  is  seldom  pus,  except  in  those  rare  instances 
in  which  the  myelitis  is  due  to  pyogenic  organisms,  in  which  case  it  may 
be  circumscribed  to  constitute  a  more  or  less  diffuse  abscess  of  the  spinal 
cord.  Purulent  myelitis  is  almost  invariably  associated  with  and  secon- 
dary to  purulent  leptomeningitis. 

Acute  myelitis  may  be  classified  regionally  with  respect  to  its  loca- 
tion in  the  cervical,  dorsal,  or  lumbar  regions ;  topographically  according 
to  major  extension  as  transverse  and  longitudinal ;  etiologically  as  trau- 
matic, infectious,  toxic,  and  refrigerant ;  and  clinically  as  acute  and 
chronic.  When  the  inflammation  of  the  cord  is  accompanied  by  or  is 
secondary  to  inflammation  of  the  meninges  it  is  known  as  meningo- 
myelitis. 

The  Etiology  of  Acute  Myelitis. — The  causes  of  acute  myelitis  are 
the  same  as  those  of  other  acute  parenchymatous  inflammations.  Nat- 
urally, certain  influences  are  more  harmful  to  the  spinal  cord  than  they 
are  to  other  tissues.  Any  depreciation  of  the  circulation  and  nutrition 
of  the  cord,  or,  in  other  words,  any  diminution  of  its  resistivity,  may 
act  as  a  powerful  predisposing  cause  to  microbic  invasion.  In  this  way 
is  to  be  explained  the  action  of  cold,  fatigue,  especially  of  the  legs,  such 
as  is  induced  by  prolonged  or  violent  muscular  effort,  sexual  excess, 
and  trauma  insufficient  to  cause  solution  of  continuity.  These  factors 
are  usually  considered  exciting  causes*  of  acute  myelitis,  and  very. fre- 
quently some  one  of  them  is  the  sole  detectable  cause.  Of  these  at- 
tributed causes  exposure  to  cold  is  by  far  the  commonest  and  most  per- 
nicious. It  is  possible  that  of  itself  it  is  sufficient  to  excite  inflammation 
in  the  cord,  as  this  has  been  done  artificially  in  the  lower  animals  by 
means  of  an  ether  spray.  Infection  is  more  liable  to  occur  in  middle 
adult  life  than  at  any  other  age.  Despite  the  fact  that  acute  myelitis 
often  develops  in  the  wake  of  infectious   diseases,  children  are  rarely 
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affected.  There  is  no  preferential  liability  with  respect  to  sex  other  than 
that  engendered  by  the  occupation  of  males,  predisposing  by  exposure, 
fatigue,  the  action  of  poisons,  and  the  liability  to  injury,  and  by  preg- 
nancy and  the  puerperal  period  in  tlie  female.  The  insignificant  sea- 
sonal relationship  of  the  disease,  viz.,  its  more  common  occurrence  in 
winter  and  spring,  is  clearly  related  to  exposure  and  cold. 

The  infections  that  are  most  frequently  followed  by  acute  myelitis 
are:  pneumonia,  typhoid  fever,  erysipelas,  diphtheria,  influenza,  puer- 
peral fever,  malaria,  gonorrhea,  infectious  endocarditis,  scarlatina,  and 
variola.  Of  these  the  infections  of  pneumonia  and  influenza  are  by 
far  the  most  pernicious.  How  these  infectious  agencies  act  to  produce 
myelitis  is  not  clearly  understood.  Naturally,  their  direct  presence  in 
the  spinal  cord  would  be  certain  to  set  up  inflammation.  But  it  is  much 
more  prr>bable  that  they  produce  poisons  of  the  nature  of  toxins  which 
single  out  the  spinal  cord  for  their  pernicious  activity.  In  this  way  is 
explained  the  occurrence  of  myelitis  some  time  after  the  infectious 
disease  with  which  it  stands  in  causal  relationship  has  ceased  to  exist. 
Whether  or  not  the  immediate  pathological  precedent  of  such  infectious 
myelitis  is  a  minute  embolus  or  thrombus  has  not  been  definitely  de- 
cided, but  it  would  seem  that,  in  some  cases,  at  least,  this  constitutes  the 
first  pathogenic  step.  Acute  myelitis  has  been  produced  experimentally 
in  animals  by  the  injection  of  cultures  of  erysipelas  bacilli,  colon  bacilli, 
staphylococci,  pneumococci,  tetanus  bacilli,  Loeffler's  bacilli,  Eberth's 
bacilli,  etc.  Of  the  infections,  tuberculosis  is  probably  the  most  com- 
mon. It  is  usually  but  not  invariably  associated  with  involvement  of  the 
meninges.  In  a  case  studied  recently  we  were  able  to  demonstrate  the 
tubercle  bacillus  in  the  myelitic  area. 

The  poisons  that  stand  in  causal  relationship  to  the  occurrence  of 
acute  myelitis  are  of  endogenous  and  exogenous  origin.  The  latter  are 
least  important,  although  lead,  arsenic,  mercury,  phosphorus,  and  carbon 
monoxid  are  occasional  attributable  causes.  The  role  played  by  alcohol 
in  the  causation  of  acute  myelitis  is  not  a  very  prominent  one.  It  acts 
indirectly  by  leading  to  exposure  and  injury,  rather  than  by  its  inherent 
pernieiousness  on  the  cord.  Toxic  agencies  arising  within  the  body  have 
a  more  malign  influence.  The  most  important  of  these  are  due  to  dia- 
betes, uremia,  gout,  and  rheumatism.  Acute  myelitis  sometimes  occurs 
with  disease  of  the  urinary  organs,  such  as  cystitis  and  pyelitis.  An 
attempt  has  been  made  to  explain  such  occurrences  by  saying  that  it  was 
an  extension  of  inflammation  or  of  the  inflammatory  excitant-s  directly 
from  the  tissues  primarily  diseased  to  the  cord,  but  this  is  wholly  un- 
likely, and  the  myelitis  is  probably  due  to  injuriovis  agencies  circulating 
in  the  blood  and  having  their  origin  from  these  diseases.  The  occurrence 
of  myelitis  with  exfoliative  dermatitis  and  after  burns  that  have  denuded 
a  considerable  surface  of  the  body  is  explained  in  two  ways :     First,  that 
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these  lesions  allow  the  development  of  poisonous  substances  which  are 
absorbed  into  the  system ;  and,  second,  that  they  act  upon  the  sympathetic 
system  to  produce  vasomotor  derangements  in  the  cord  which  go  on  to 
inflammation  similar  to  those  resulting  from  cold. 

Trauma  is  a  relatively  uncommon  cause  of  myelitis,  except  in  those 
instances  in  which  the  trauma  is  sufficient  to  produce  physical  disin- 
tegration of  the  substance  of  the  cord,  as  from  fracture  and  dislocation 
of  a  vertebra.  Slighter  trauma  may  open  the  surface  to  the  invasion 
of  bacteria,  or  it  may  cause  marked  depreciation  of  the  circulation  and 
nutrition  of  the  cord. 

Myelitis  is  met  Math  in  a  number  of  blood  diseases,  such  as  profound 
anemia  and  leukemia,  occurring  primarily  or  secondarily  to  malignant 
disease,  such  as  carcinoma,  and  to  some  chronic  disease,  such  as  nephritis. 
Here,  again,  it  must  be  said  that  the  lesions  forming  the  anatomical  basis 
of  such  forms  of  myelitis  are  not  true  inflammatory  ones.  Their  patho- 
genesis consists  in  the  occurrence  of  minute  thrombi  or  emboli,  with 
resulting  myelomalacia,  which  cannot  be  distinguished  from  acute  my- 
elitis. The  acute  myelitis  that  occurs  in  animals  when  the  blood  supply- 
is  shut  off  by  pressure  upon  or  ligation  of  the  aorta,  and  in  man  with 
aneurysm  and  partial  occlusion  of  the  abdominal  aorta,  is  pathologically 
a  true  anemic  necrosis,  with  subsequent  surrounding  reactionary  myelitis. 

Myelitis  may  be  secondary  to  an  inflammation  of  the  surrounding 
structures — the  meninges  and  the  vertebrae — although  this  is  not  an  im- 
portant causation.  There  is  some  evidence  tending  to  show  that  it  may 
be  secondary  to  an  ascending  peripheral  neuritis,  particularly  from  the 
nerves  of  the  trunk.  Such  a  case  has  never  come  under  our  o^vn  ob- 
servation. 

Pathology. — On  removing  the  cord  the  meninges  are  usually  injected, 
cerebrospinal  fluid  is  increased,  and  the  cord  is  softer  than  normal.  On 
account  of  its  consistency,  artefacts  are  very  easily  produced  in  the  re- 
moval, and  they  are  often  difficult  to  distinguish  from  the  true  lesions. 
If  the  lesion  is  an  acute  transverse  one  with  intense  inflammation,  the 
consistence  will  be  pnlpy.  In  the  acute  stages  the  cut  surface  shows 
small  reddish  punctate  areas,  digitations  pushing  in  toward  the  center, 
obliteration  of  the  markings,  small  areas  of  necrosis,  and  occasionally 
cavities;  the  vessels  are  swollen,  tortuous,  and  stand  out  prominently. 
In  later  stages  the  reddish  areas  are  transformed  into  grayish-whitish 
patches,  the  necrosed  areas  are  more  easily  distinguishable.  The  meninges 
are  thickened,  especially  the  piaarachnoid,  or  may  not  appear  changed 
in  any  way.  Where  the  process  has  proceeded  from  the  meninges  they 
are  thickened,  glued  togethei*,  and  sometimes  the  subdural  space  is  filled 
with  a  glairy  gelatinous  mass.  Histologically,  we  find  lesions  of  the  most 
varied  degree.  In  severe  transverse  cases  the  markings  of  the  cord  dis- 
appear,  the  white  and  gray  matter  are   indistinguishable,    the  nervous 
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elements  are  no  longer  recognizable,  except  here  and  there  a  pale,  poorly 
stained  ganglion  cell  or  a  few  swollen  axones.  The  glia  persists  as  a  few 
indeterminate  fibers.  The  area  is  composed  of  granular  cells  in  various 
stages  of  necrosis,  and  a  poorly  staining  amorphous  mass  of  necrosed 
tissue.  In  the  less  severe  types  there  are  small  foci  of  variable  sizes, 
scattered  irregularly  throughout  the  diseased  area.  They  are  sometimes 
round,  appearing  in  white  or  gray  matter,  or  as  digitations  pushing  in 
from  the  periphery  of  the  cord.  The  foci  are  composed  of  granular  cells 
of  vascular,  glial,  or  connective  tissue  origin ;  spider  cells  usually  around 
the  periphery  of  the  focus,  swollen  axones,  frag-ments  of  myelin,  and  oc- 
casionally endothelial  cells.  The  reaction  in  the  fibers  is  more  or  less 
intense.  The  axones  are  swollen  and  tortuous,  the  myelin  fragmented, 
and  the  sheath  swollen  to  two  or  three  times  its  natural  size.  The  swol- 
len sheaths  frequently  become  confluent  with  the  edge  of  the  focus,  and 
form  large  spaces,  which  are  called  Liickenfelder  by  the  Germans.  Mar- 
chi  stain  shows  intense  degeneration,  fatty  infiltration  of  the  granular 
cells,  the  vessels,  and  the  glia.  The  vessels  within  the  foci  exhibit  all 
forms  of  degeneration,  i.  e.,  hyalin,  thickening  of  all  tliree  coats,  emboli, 
thrombi,  or  endarteritis  obliterans.  The  softening  process  may  spread 
by  confluence  of  several  foci,  or  the  latter  may  remain  isolated.  If  the 
process  is  severe  enough,  the  softened  necrosed  material  becomes  absorbed, 
and  small  cavities  appear  and  enlarge.  When  the  foci  appear  in  the 
gray  matter  the  ganglion  cells  within  are  destroyed  or  distorted,  the 
nucleus  often  being  the  only  element  that  preserves  its  tinctorial  re- 
action to  any  degree.  Those  on  the  edge  of  the  focus  are  in  various 
stages  of  chromatolysis,  from  the  coarse  granular  to  the  dusty  appear- 
ances of  the  Xissl  bodies,  and  there  are  usually  increase  of  pigment  and 
formation  of  fat  droplets. 

As  the  acute  process  subsides  the  necrotic  elements  are  absorbed  and 
the  process  of  repair  begins.  This  is  accomplished  by  the  glia,  which 
begins  to  proliferate  and  form  new  fibers  that  hypertrophy  and  form 
the  so-called  scar  formation.  Those  of  the  true  ner^^e  fibers  that  have 
not  been  completely  destroyed  become  clothed  with  the  myelin  sheath 
again.  The  optic  nerves  when  affected  are  sometimes  simply  swollen 
and  edematous,  but  usually  show  small  foci  similar  to  those  in  the  cord. 
The  foci  usually  contain  small  hemorrhages  or  transudations. 

The  purulent  forms  are  rare,  and  usually  occur  with  meningomyelitic 
lesions.  The  pus  infiltrates  the  arachnoidal  meshes,  everywhere  there  is 
leukocytic  infiltration,  and  the  direct  extension  from  the  vertebral  column 
can  usually  be  demonstrated. 

Symptoms. — The  symptoms  of  acute  myelitis  vary  with  the  location 
and  extent  of  the  lesion.  The  introductory  symptoms,  which  are  inde- 
pendent of  the  location  of  the  inflammatory  foci,  may  come  on  with  great 
abruptness,  constituting  the  apoplectic  variety,  or  in  a  few  days,  con- 
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stitiiting  the  acute  variety,  or  in  a  few  weeks  and  often  somewhat  inter- 
mittently, constituting  the  subacute  variety.  Usually  the  first  sensory 
and  motor  irritative  symptoms  are  followed  by  more  or  less  complete 
paraplegia.  When  the  lesion  i^  of  the  dorsal  cord,,  its  commonest  loca- 
tion, the  symptoms  consist  of  paraplegia,  pain  in  the  back  radiating  into 
the  trunk  and  legs,  and  more  or  less  anesthesia,  paralysis  of  the  bladder 
and  eventually  of  the  rectum ;  exaggeration  of  the  knee  jerks  and  later 
spasmodic  twitchings  and  contractions  of  the  leg;  vasomotor  and  trophic 
disturbances,  consisting  of  bedsores,  slight  edema  of  the  legs,  coldness 
of  the  extremities,  and  occasionally  the  formation  of  bullae.  The  muscles 
waste,  but  do  not  atrophy,  and  there  is  no  reaction  of  degeneration.  When 
the  inflammatory  foci  are  in  the  lumbar  region,  the  paraplegia  that  occurs 
is  of  the  flaccid  variety,  and  there  is  atrophy  of  the  muscles  with  reac- 
tion of  degeneration.  The  skin  reflexes  are  weak,  and  the  tendon  reflexes 
are  usually  lost.  There  is  a  variable  amount  of  anesthesia  in  the  para- 
lyzed parts,  and  the  rectal  and  vesical  insufiiciency  is  profound.  When 
the  myelitis  is  of  the  cervical  cord,  the  general  symptoms  are  more  pro- 
found and  there  is,  in  addition  to  the  symptoms  indicative  of  dorsal 
myelitis,  motor  paralysis  of  the  arms  or  of  individual  muscle  groups, 
usually  of  an  atrophied  character.  There  may  likewise  be  oculopupillary 
symptoms,  disturbance  of  respiration,  and  bradycardia.  If  the  lesion  is 
adjacent  to  the  oblongata,  the  bulbar  symptoms  will  be  more  pronounced. 

Oppenheim  described  a  conus  type,  in  which  the  symptoms  were 
paresis  of  the  bladder  and  rectum,  sexual  impotence,  anesthesia  of  peri- 
neum, anus,  penis,  scrotum,  and  the  upper  portions  of  the  inner  surfaces 
of  the  thighs. 

The  incomplete  forms  of  myelitis  exhibit,  as  one  might  imagine,  a 
most  variable  group  of  symptoms.  As  the  process  is  not  necessarily 
limited  to  one  segment,  it  may  be  distributed  widely  throughout  the  cord. 
In  not  a  few  cases  the  spinal  symptoms  are  preceded  by  retrobulbar 
neuritis  and  by  optic  neuritis,  whose  origin  is  very  puzzling.  The  optic 
aifection  may  be  limited  to  one  or  include  both  eyes.  We  have  recently 
recorded  two  such  examples.  After  such  symptoms  have  existed  for  a 
short  time,  the  real  spinal  affection  appears,  simulating  tabes  dorsalis, 
multiple  sclerosis,  or  ataxic  paraplegia.  It  is  very  complex  in  its  clinical 
appearance,  and  often  is  only  to  be  distinguished  from  the  latter  by  its 
rapid  course.  In  these  forms  we  frequently  see  the  Brown-Sequard  type 
of  dissociated  sensory  disturbances.  If  the  infection  is  a  severe  one,  it 
is  accompanied  by  fever,  chills,  and  sometimes  delirium,  stupor,  and 
speech  disturbances  from  the  beginning.  The  onset  may  occasionally 
simulate  acute  poliomyelitis.  In  the  subacute  and  chronic  forms  there 
may  be  an  interval  of  months  before  the  disease  has  reached  its  height. 
As  yet  there  is  little  to  bo  learned  from  a  study  of  the  cerebrospinal  fluid 
in  these  cases. 
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The  course  of  the  disease  varies  with  the  causation  and  with  the  inten- 
sity of  the  infection.  It  is  always  progressive,  but  aftel*  a  variable  time, 
unless  death  occurs,  it  becomes  more  or  less  stationary,  with  resulting  sec- 
ondary degeneration,  ascending  in  the  sensory  tracts  and  descending  in  the 
motor  tracts,  the  latter  predominating.  The  disease  eventually  causes  death 
by  exhaustion  and  by  infection  from  the  urinary  organs  and  bedsores. 

The  diagnosis  is  made  by  the  abrupt  or  rapid  onset  and  establishment 
of  the  disease  in  a  few  hours,  days,  or  weeks.  It  is  to  be  differentiated 
principally  from  multiple  sclerosis  by  its  course,  fever,  and  absence  of 
emotional  phenomena.  The  diagnosis  of  tumor  compression  from  dis- 
ease of  the  vertebra  will  be  discussed  later  in  its  proper  place.  It  is  to 
be  differentiated  from  embolus  of  the  aorta  by  absence  of  pulsation  in 
the  iliac  arteries. 

The  prognosis  varies  with  the  intensity  of  the  infection.  In  severe 
transverse  lesions  it  is  unfavorable.  In  the  disseminated  types  the  chances 
of  life  are  better,  but  complete  recovery  has  been  recorded  only  a  few 
times. 

The  gonorrheal  form  is  the  most  favorable,  most  of  the  cases  re- 
covering completely  in  a  short  while — 6-12  weeks  (Oppenheim).  The 
cases  occurring  in  puerperal  fever  frequently  recover.  Those  during 
the  menopause  are  rather  unfavorable.  It  has  been  said  that  those  cases 
with  acute  onset  and  multiple  distribution  of  symptoms  usually  have  a 
favorable  prognosis,  though  this  has  not  been  our  experience. 

Treatment. — Considering  the  almost  invariable  outcome  of  acute  mye- 
litis, the  treatment  of  the  disease  is  thankless  and  dispiriting.  Never- 
theless, much  can  be  accomplished  by  appropriate  treatment  to  limit  its 
extent,  to  alleviate  suffering  and  misery,  and  to  avoid  in  a  measure  some 
of  the  distressing  secondary  occurrences.  The  possibility  of  an  abortive 
treatment  of  acute  inflammation  of  any  organ  is  problematical,  but  it  is 
certain  that  there  is  none  for  an  acute  inflammation  of  the  spinal  cord. 
Yet  something  can  be  accomplished  in  the  direction  of  lessening  the  in- 
tensity of  the  inflammation  and  shaping  its  course  toward  partial  restitu- 
tion. The  appropriate  treatment  naturally  varies  with  the  cause  of  the 
disease,  although  all  varieties  of  acute  myelitis  call  theraj)eutically  for 
two  things:  first,  absolute  rest;  and,  second,  absolute  cleanliness.  It  may 
legitimately  be  said  that,  just  in  proportion  as  these  two  requirements 
are  fulfilled,  so  will  the  chances  of  partial  recovery  of  the  patient  and  the 
duration  of  life  be  increased.  The  patients  should  be  put  to  bed  and  kept 
there,  and  they  should  not  be  allowed  to  move  under  any  circumstances. 
The  changes  of  position  which  are  advisable,  either  to  keep  the  parts  on 
which  pressure  is  most  severe  from  becoming  the  seat  of  bedsores,  or  for 
the  purpose  of  influencing  the  circulation  in  the  cord,  should  be  done  by 
an  attendant.  It  is  advisable,  if  the  condition  of  the  patient  allows  it, 
to  have  him  lie  on  the  belly  or  side  for  a  part  of  the  time.     The  greatest 
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care  should  be  exercised  in  the  selection  of  a  mattress  and  in  the  arrange- 
ment of  the  coverings  and  clothing  of  the  patient,  so  that  irregular  pres- 
sure on  the  surface  of  the  body  is  avoided.  Whenever  it  is  at  all  possible, 
the  patient  should  at  once  be  put  upon  a  water  bed.  Unfortunately,  the 
physician  sometimes  waits  for  the  occurrence  of  trophic  symptoms  before 
insisting  upon  this.  Much  trouble  and  suffering  can  be  avoided  by  order- 
ing it  at  the  beginning.  The  most  scrupulous  cleanliness  must  be  insisted 
upon.  Warm  water  and  soap  should  be  used  at  least  twice  daily,  fol- 
lowed by  rubbing  the  skin  with  alcohol  and  by  dusting  with  the  blandest 
antiseptic  powder.  The  condition  of  the  bladder  and  bowels  should  be 
made  an  object  of  special  attention  from  the  start.  If  this  is  neglected, 
symptoms  are  sure  to  develop  which  point  to  infection,  intoxication,  and 
depreciation  of  vitality,  and  which  will  seriously  jeopardize  the  patient's 
life.  When  it  is  impossible  to  catheterize  the  patient  regularly,  males 
should  be  provided  with  a  urinal  so  adapted  that  every  drop  of  urine 
passes  into  it,  while  females  should  have  absorbent  cotton  surrounded  by 
gauze  or  oakum  so  arranged  that  it  catches  every  drop,  and  this  should 
be  renewed  every  two  hours  at  least  for  the  first  few  days,  and  after  each 
renewal  the  parts  thoroughly  cleaned.  Urotropin  and  other  substances 
that  have  antifermentative  properties  should  be  administered  freely.  The 
bowels  should  be  moved  regularly  by  the  use  of  simple  enemas.  If  there 
is  incontinence  of  feces,  efforts  to  secure  and  maintain  cleanliness  must 
be  redoubled. 

If  the  myelitis  is  post-infectious,  the  treatment  required,  in  addition 
to  that  mentioned  above,  consists  in  the  administration  of  medicines  that 
prompt  the  emunetories  to  activity,  so  that  the  elimination  of  the  poison 
from  the  system  may  be  facilitated.  It  is  advisable  to  give  an  intestinal 
laxative  and  antiseptic,  such  as  a  dose  of  calomel  followed  by  a  saline, 
and  a  few  brisk  doses  of  some  bland  diuretic  and  diaphoretic,  particu- 
larly if  the  patient  is  a  robust,  full-blooded  individual,  and  to  follow  this 
by  the  administration  of  small  doses  of  salicylates  and  quinin,  both  of 
which,  fortunately,  tend  to  alleviate  the  pain.  If  the  case  is  seen  in  the 
beginning,  it  is  very  advisable  to  put  an  ice-bag  over  that  portion  of  the 
spine  where  the  lesion  is  situated,  whenever  an  opportunity  is  offered  by 
a  favorable  position  of  the  patient.  All  forms  of  stimulant  and  irritant 
applications  to  the  spine  should  be  rigorously  avoided  during  the  acute 
stage  of  the  disease.  The  skin  is  the  seat  of  profound  depreciation  of  nutri- 
tion, and  it  does  not  tolerate  such  irritation.  The  insignificant  benefit  to 
be  derived  from  such  applications  is  enormously  disproportionate  to  the 
chances  that  are  taken  of  causing  or  hastening  decubitus.  Of  the  drugs 
that  have  been  recommended  for  tlioir  specific  action  upon  the  inflamma- 
tory process,  two  only — ergot  and  belladonna — need  be  mentioned,  and 
these  to  be  condemned.  The  use  of  ergot  has  been  common  for  many 
years,  but  experienced  physicians  are  gradually  losing  faith  in  it.  We  have 
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never  seen  anything  approximating  benefit  result  from  its  nse.  The  same 
may  be  said  of  belladonna,  although  the  latter  may  exercise  a  stimulat- 
ing effect  on  the  bladder  and  be  of  some  benefit.  Pain  should  be  relieved 
by  the  administration  of  phenacetin,  combined  with  one  of  the  salicylates, 
and  by  morphin,  which  should  not,  however,  be  given  hypodermatically. 
Involuntary  twitchings  of  the  lower  extremities  are  best  controlled  by 
the  latter  drug,  but  when  they  are  not  very  severe  they  can  be  miti- 
gated by  the  occasional  administration  of  a  dose  of  one  of  the  bromids. 
The  fact  that  this  latter  drug  is  a  vasomotor  depressant,  however,  should 
not  be  lost  sight  of. 

When  the  myelitis  is  due  to  blood  diseases,  such  as  anemia  and 
leukemia,  in  brief,  when  there  are  grounds  for  the  belief  that  the  mye- 
litis is  in  reality  a  myelomalacia,  with  secondary  inflammatory  reaction, 
the  treatment  is  somewhat  different.  In  such  cases  the  administration 
of  eliminatives,  the  application  of  cold,  and  the  giving  of  drugs  that 
have  any  lowering  influence  npon  the  circulation  are  contraindicated. 
We  can  judge  of  the  existence  of  these  conditions  only  from  the  history 
of  the  patient  and  the  accompanying  manifestations.  Such  patients  re- 
quire supporting,  stimulating,  and  alterative  treatment  from  the  begin- 
ning. Active  antisyphilitic  treatment  is  at  times  of  signal  service  in 
cases  in  which  there  is  a  distinct  syphilitic  history,  especially  if  the  treat- 
ment is  begun  early  and  carried  out  vigorously,  i.  e.,  repeated  salvarsan 
injections  and  the  use  of  mercury.  The  treatment  must  not  be  carried  out 
in  the  beginning  to  the  exclusion  of  treatment  looking  toward  the  restitu- 
tion of  the  blood  vessels  that  are  the  seat  of  degenerative  and  exudative 
changes.  The  general  treatment  is  the  same  as  given  above,  but  should 
include  in  addition  small  doses  of  cardiac  stimulants,  such  as  strophan- 
thus  and  digitalis,  combined  with  moderately  increasing  doses  of  iodid 
of  potassium.  If  the  myelitis  is  secondary  to  blood  diseases,  the  treat- 
ment is  the  adoption  of  measures  looking  to  the  cure  of  the  condition 
to  which  the  myelitis  is  secondary,  and  the  administration  of  substances 
that  support  the  patient's  vitality.  The  same  may  be  said  of  myelitis 
occurring  secondary  to  autointoxications.  They  are  to  be  combated  di- 
rectly quite  apart  from  the  superadded  occurrence  of  myelitis,  but  the 
latter  is  to  be  treated  as  well.  It  is  unnecessary  to  enumerate  the  special 
indications  of  causal  therapy  in  each  one  of  these  conditions. 

In  all  cases  care  should  be  taken  to  brace  the  patient  to  withstand 
the  onslaught  upon  his  vitality  and  to  maintain  as  far  as  possible  the 
integrity  of  the  peripheral  circulation.  The  first  is  to  be  encompassed 
by  careful  administration  of  nutritious,  easily  digested  food,  given  fre- 
quently and  in  small  quantities,  and  if  necessary  by  the  administration 
of  alcoholic  stimulants  in  small  quantities.  The  second  can  be  accom- 
plished in  part  by  the  application  of  dry  heat  to  the  lower  extremities,  by 
frequent  and  prolonged  imjnersions  of  the  extremities  or  the  entire  body 
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in  warm  water,  after  which  they  are  wrapped  in  cotton  wool,  and  by 
the  use  of  mild  massage.  It  must  again  be  mentioned  that  the  vitality 
of  the  skin  is  such  that  it  will  resent  rough  handling  of  any  kind,  and 
care  must  be  taken  in  the  application  of  hot  water  bottles  and  in  the  use 
of  manual  friction. 

Electricity  has  been  recommended  for  its  attributed  efficacy  in  miti- 
gating certain  symptoms,  such  as  incontinence  of  urine,  for  preventing 
muscular  atrophy,  and  for  its  direct  effect  upon  the  spinal  cord.  It  may 
be  stated  positively  that  it  should  never  be  used  with  any  such  end  in 
view  as  specific  action  on  the  cord.  In  some  cases  it  would  seem  that  a 
large  electrode  connected  with  the  positive  pole  and  placed  above  the 
pubes  over  the  bladder  and  the  negative  on  some  indifferent  point,  while 
a  current  of  from  two  to  three  milliamperes  is  allowed  to  flow,  is  of  some 
service.  After  the  acute  stage  has  subsided,"  either  the  faradic  or  the 
galvanic  current  may  be  used  to  stimulate  muscular  contraction  and  es- 
pecially to  prevent  inactive  muscle  atrophy.  As  a  rule,  it  may  be  said 
that  it  is  much  safer  not  to  use  electricity  during  the  acute  stage. 

In  some  cases,  even  in  those  in  which  the  greatest  care  has  been  ex- 
pended in  carrying  out  the  essential  requirements  in  the  treatment  of 
every  case  of  myelitis,  viz.,  rest,  cleanliness,  frequent  change  of  position, 
absolutely  smooth  surface  to  lie  upon,  tonifying  measures,  etc.,  untoward 
symptoms,  such  as  cystitis,  pyelitis,  bedsores,  and  other  trophic  phenom- 
ena, occur  which  require  particular  and  careful  treatment.  Such  treat- 
ment, however,  is  not  at  variance  with  the  treatment  applicable  to  simi- 
lar conditions  developing  under  other  circumstances.  Cystitis  occurring 
with  myelitis  requires  for  its  successful  treatment  a  careful  study  of  the 
urine,  the  administration  of  substances  that  make  it  as  bland  and 
unirritating  as  possible,  and  the  local  or  intravesical  application  of  sub- 
stances that  combat  the  inflammation.  Frequent  and  thorough  irriga- 
tion with  plain  warm  water,  or,  better  still,  with  some  simple  alkali  and 
antiseptic  solution,  such  as  a  five  per  cent,  solution  of  boracic  acid,  a 
two  per  cent,  solution  of  salicylic  acid,  or  an  extremely  weak  solution  of 
nitrate  of  silver  (1:1,000),  should  be  used  two  or  three  times  daily. 
Vesical  irrigations  with  carbolic  acid  and  sublimate  solution  have  been 
recommended,  but  their  virtues  are  not  sufficient  to  counterbalance  the 
discomfort  and  danger  attending  their  use.  Pyelitis  is  to  be  treated  ac- 
cording to  general  principles  of  rest,  administration  of  large  quantities 
of  water,  and  small  doses  of  salol  or  urotropin,  with  the  same  attention 
to  the  diet  as  indicated  in  the  ordinary  case  of  pyelitis.  Bedsores  are 
to  be  treated  with  antiseptic  solutions  and  dressings  the  same  as  acute 
ulcers  occurring  in  a  debilitated  subject.  The  danger  in  attempting  to 
stimulate  them  to  healthy  reaction  is  great.  When  they  cannot  be  con- 
trolled in  this  way,  the  patient  must  be  put  for  a  time  i»  a  coutinuoua 
warm  water  bath. 


228  DISEASES    OF    THE    SPINAL    CORD 

After  the  acute  stage  of  the  disease  has  passed  comes  the  time  for  the 
adoption  of  measures  looking  to  the  absorption  of  the  inflammatory  res- 
idue and  the  mitigation  of  the  consequences  of  the  injury.  The  nutrition 
of  the  patient  should  be  carefully  studied.  It  is  not  only  necessary  to  ad- 
minister appropriate  food,  but  to  get  the  patient  into  the  fresh  air  by 
means  of  an  invalid  roller  chair  if  he  is  unable  to  walk,  to  administer 
measures  that  contribute  to  sleep,  overcome  constipation,  and  to  maintain 
nutrition  of  the  muscles  and  the  integrity  of  the  peripheral  circulation  by 
massage,  passive  exercise,  and  as  much  active  exercise  as  it  is  possible 
for  the  patient  to  take.  It  is  at  such  times  and  later  that  regular  cures 
should  be  undertaken,  either  at  home  or  abroad,  at  thermal  springs  and 
health  resorts,  such  as  the  Hot  Springs  of  Arkansas  and  Virginia, 
Glenwood  Springs,  Colorado,  Richfield  Springs,  Xew  York,  Lamalou, 
France,  Nauheim  and  Oeynhausen,  Germany,  and  such  places  as  have 
obtained  repute  in  the  treatment  of  different  varieties  of  degenera- 
tion of  the  spinal  cord.  A  sojourn  at  one  of  these  places  frequently  re- 
sults in  much  greater  benefit  than  can  be  explained  by  the  taking  of  the 
waters  internally  or  externally.  It  not  infrequently  improves  the  pa- 
tients' morale;  the  observances  there  require  the  maintenance  of  great 
cleanliness,  which  in  turn  betters  the  peripheral  circulation,  and  the  disci- 
plinary measures  to  which  they  are  subject  facilitate  metabolism  and  in- 
crease the  appetite.  All  of  these  are  of  the  greatest  importance.  Many 
men  experience  a  partial  or  temporary  restoration  of  the  sexual  power 
from  such  treatment ;  this  improvement  benefits  them  by  inspiring  hope 
and  imbuing  confidence. 

In  cases  of  myelitis  secondary  to  diathetic  conditions  this  is  the  pe- 
riod when  there  is  some  hope  of  using  constitutional  and  non-medicinal 
measures  to  great  advantage.  It  is  also  the  period  when  rigorous  anti- 
syphilitic  treatment  should  be  carried  out  if  such  treatment  seems  to  be 
indicated,  as  it  is  in  every  case  in  which  there  is  a  syphilitic  history, 
whether  or  not  the  patient  has  had  what  seems  to  have  been  adequate 
treatment  following  the  infection. 

As  yet  there  is  little  to  be  obtained  from  serum  therapy  in  most  cases. 
Where  a  definite  infectious  agent  is  demonstrated  as  still  active  the  vac- 
cines or  sera  may  be  tried.  In  every  case  of  myelitis  of  suspected  gonor- 
rheal origin  the  vaccines  should  be  given.  Thus  far  the  results  have  been 
disappointing,  but  the  trial  of  them  has  been  w^holly  inadequate. 


CHRONIC  MYELITIS 

Under  the  foregoing  title  the  combined  pseudosystem  diseases  of  the 
cord  will  be  discussed,  as  well  as  chronic  myelitis  proper.  This  has  been 
made  possible  by  the  recent  researches  of  Nonne,  Henneberg,  Mayer,  and 
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others,  who  have  demonstrated  that  for  the  greatest  part  this  group  de- 
rives its  origin  from  small  foci  in  the  various  tracts.  Nonne  is  inclined 
to  confirm  I.eyden  and  doubts  the  existence  of  true  combined  system 
disease  of  the  cord. 

Etiology. — The  causes  of  chronic  myelitis  are:  (1)  All  the  causes  of 
acute  myelitis,  as  the  chronic  variety  may  be  one  mode  of  termination  of 
the  acute;  (2)  syphilis,  which  is  by  all  means  the  commonest  single 
cause,  it  being  found  in  at  least  one-third  of  all  the  cases,  and  has  already 
been  discussed;  (3)  poisons,  such  as  ergot,  which  has  the  peculiarity  of 
causing  destruction,  particularly  of  the  posterior  column,  alcohol,  lead, 
mercury;  (4)  autointoxications,  gout,  diabetes,  and  chronic  anemia.  The 
predisposing  causes  are  practically  the  same  as  those  of  "acute  myelitis. 
Exposure  to  cold  and  wet  is  the  attributed  cause  in  many  of  them.  Fa- 
tigue and  prolonged  physical  activity  and  strain  are  noted  in  many  others. 
The  disease  is  likely  to  occur  during  the  years  of  early  maturity,  and 
much  oftener  in  males  than  in  females. 

A  variety  of  chronic  myelitis  dependent  upon  senile  changes  in  the 
spinal  blood  vessels,  senile  arteriosclerosis  with  resulting  perivascular 
sclerosis,  occurs  occasionally  in  old  age,  and  is  known  as  senile  paraplegia. 

Of  40  consecutive  cases  diagnosticated  as  chronic  myelitis,  32 
were  males  and  8  females.  The  average  age  of  the  patients  was 
thirty-seven  years.  Out-of-door  manual  laborers  furnished  42  per 
cent,  of  the  entire  number.  Fourteen  of  the  32  patients  gave  a  history 
of  syphilis,  and  in  11  of  these  the  symptom-complex  of  myelitis  con- 
formed to  the  type  known  as  syphilitic  spinal  paralysis.  Thirty-three 
per  cent,  of  the  cases  gave  a  history  of  exposure  to  cold,  and  in  the  ma- 
jority of  these  the  refrigeration  was  considered  the  cause  of  the  disease 
by  the  patient.  In  15  per  cent,  of  the  entire  number  the  disease  was 
secondary  to  acute  myelitis,  and  in  the  majority  of  these  there  was  a 
history  of  acute  infection,  such  as  influenza  or  pneumonia,  or  of  expo- 
sure. In  8  per  cent,  of  the  cases  there  was  a  history  of  injury  without 
evidence  of  its  previous  existence.  One  patient  had  diabetes  and  2  suf- 
fered from  severe  and  chronic  anemia.  Only  1  case  was  of  the  senile 
variety. 

The  symptoms  of  chronic  myelitis  which  are  sequential  to  the  acute 
variety  will  depend  very  largely  upon  the  severity  of  the  original  process. 
They  are  practically  the  same  as  those  of  acute  myelitis,  save  that  they 
are  less  profound.  When  chronic  nlyelitis  is  chronic  ah  initio,  as  from 
exposure  and  exhaustion,  the  symptoms  usually  consist  of:  1.  Heaviness 
and  easily  induced  fatigue  of  the  legs ;  2.  Stiffness  of  the  lower  extremi- 
ties in  the  beginning,  particularly  after  arising  and  after  resting,  but  later 
the  stiffness  is  constant;  3.  Exaggerated  tendon  reflexes,  i.  e.,  knee  jerks, 
ankle  clonus,  Babinski  and  Oppenheim  phenomena ;  4.  Urinary  symp- 
toms, particularly  manifested  in  difficulty  in  emptying  the  bladder,  later 
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incontinence;  5.  Impaired  sexual  capacity;  6.  Variable  and  inconstant 
sensory  symptoms,  consisting  of  objective  nnmbness  of  the  legs  and  feet, 
tension  around  the  lumbar  and  lower  abdominal  regions,  and  occasionally 
paresthesia  of  different  parts  of  the  lower  extremities.  The  symptoms 
of  the  senile  variety  are  a  gradual  development  of  a  slightly  spastic  para- 
paresis associated  with  mild  vesical  symptoms.  These  symptoms  become 
more  pronounced  and  oftentimes  the  arms  present  analogous  but  less 
marked  symptoms.  In  some  cases  arteriosclerotic  changes  in  the  brain, 
similar  to  those  responsible  for  the  senile  paraplegia,  produce  the  symp- 
tom-complex of  senile  dementia  or  other  symptoms  of  encephalomalacia. 

Treatment. — The  treatment  of  chronic  myelitis  divides  itself  into 
treatment  of  the  syphilitic  cases  and  the  non-syphilitic.  In  the  former 
the  amount  and  duration  of  antisyphilitic  treatment  which  the  patient 
will  tolerate  must  be  decided  in  each  case,  and  this  cannot  be  decided 
properly  Avithout  study  of  the  cerebrospinal  fluid.  Aside  from  this  and 
the  causal  treatment  of  myelitis,  mentioned  in  the  discussion  of  the  acute 
variety,  the  treatment  consists  in  so  arranging  the  patient's  life  that  he 
is  saved  bodily  and  mental  agitation  and  fatigue,  that  he  is  spared 
the  injurious  action  of  alcohol,  tobacco,  and  narcotics,  and  that  he  is 
vouchsafed  a  life  of  intelligent  rest  and  exercise.  These,  and  the  employ- 
ment of  agencies  to  meet  the  symptomatic  conditions  and  measures  to 
improve  nutrition,  constitute  the  entire  treatment.  As  soon  as  the 
paraplegia  reaches  that  degree  of  development  that  locomotion  is  diffi- 
cult and  fatiguing,  the  patient  should  be  encouraged  to  get  about  in  a 
roll-chair.  Spasticity  is  to  be  combated  by  frequent  w^arm  baths  of  from 
ten  to  fifteen  minutes'  duration.  Many  patients  receive  benefit  and  much 
comfort  by  remaining  in  such  a  bath  for  an  hour  or  even  longer. 

Electricity  is  of  no  service  in  influencing  the  course  of  the  pathologi- 
cal process.  If  there  is  muscular  atrophy,  either  from  inactivity  or  of 
other  origin,  electricity  may  be  used  with  some  success  to  combat  these 
conditions.  But  as  a  rule  both  the  galvanic  and  the  faradic  current  tend 
to  increase  the  spasticity,  and  should  not,  therefore,  be  employed.  Mas- 
sage and  passive  exercises  are  much  more  useful.  Massage  not  only  im- 
proves the  circulation  and  the  nutrition  of  the  parts,  but,  when  combined 
with  gj'mnastics,  tends  to  preserve  mobility  and  to  facilitate  voluntary 
movements. 

Internal  medication  with  the  object  of  overcoming  the  lesion  in  the 
spinal  cord  is  not  very  encouraging.  Nitrate  of  silver  has  been  recom- 
mended, but  it  is  useless;  ergot  has  been  praised,  but  it  is  injurious. 
Phosphorus  and  arsenic  have  been  given,  but  no  one  can  say  positively 
that  they  do  any  good ;  if  they  do,  it  is  probably  by  improving  the  nutri- 
tion. Strychnin  is  a  drug  that  is  used  extensively  in  this  disease  by  the 
general  practitioner.  But,  aside  from  its  stimulating  effect  on  the  blad- 
der, we  have  never  seen  any  beneficial  effects  follow  its  use.    By  increasing 
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the  spasticity  it  may  hamper  the  patient's  locomotion  and  it  may  exag- 
gerate the  involuntary  contractions,  which  are  so  annoying,  especially  at 
night,  to  many  patients. 

Local  treatment  over  the  spine,  such  as  the  application  of  the  cautery, 
counterirritants,  vesicants,  etc.,  and  especially  the  former,  are  sometimes 
of  service.  Such  treatment  seems  to  be  quite  as  important  for  psychical 
as  for  physical  effects. 

The  general  health  is  frequently  bettered  by  the  employment  of  a 
mild  cold  water  cure  and  by  massage.  They  have  a  beneficial  effect  per  se, 
and  they  likewise  benefit  by  making  the  patient  feel  that  something  is 
being  done  for  him.  The  symptomatic  treatment  is  the  same  as  in  acute 
myelitis.  The  condition  of  the  bladder  and  of  the  skin  should  be  made 
objects  of  special  solicitude. 

Combined  Sclerosis  of  the  Spinal  Cord,  Combined  Pseudosystem 
Disease,  Funicular  Myelitis 

The  various  designations  of  this  condition  represent  the  somewhat  dif- 
ferent views  of  the  investigators  as  to  its  cause.  It  is  usually  associated 
with  pathologic  blood  states,  such  as  pernicious  anemia  or  chronic  anemia. 

Etiology. — The  etiologic  factor  is  most  probably  a  toxin  arising  in  the 
low  state  of  vitality  of  the  individual,  and  may  proceed  from  various 
exhaustion-producing  diseases.  Lesion  of  the  cord  occurs  frequently  in 
pernicious  anemia,  and  has  been  considered  by  some  to  result  from  the 
anemia,  although  its  absence  in  severe  hemorrhagic  anemias  and  hemophilic 
states  seems  to  argue  against  this  view.  We  believe  it  should  be  regarded 
as  the  effect  of  the  same  toxins  causing  the  pernicious  anemia.  It  is  found 
in  the  acute  form,  sometimes  in  leukemia,  but  here  it  usually  appears 
as  a  more  or  less  severe  meningomyelitis  with  small  foci  of  lymphocytes 
scattered  throughout  the  cord  and  leptomeninges.  Various  other  causes 
have  been  indicated,  such  as  exposure  to  cold  and  wet,  exhausting  labor 
for  a  long  period  of  years  associated  with  chronic  gastric  or  intestinal 
disorders,  chronic  alcoholism,  and  chronic  nephritis,  although  in  this  in- 
stance the  low-grade  changes  in  the  blood  vessels  are  rather  to  be  regarded 
as  the  cause.  It  is  never  found  in  the  cachexias  of  tuberculosis  or 
malignant  diseases. 

Pathology. — Macroscopically  the  cord  may  appear  quite  normal  or 
only  slightly  shrunken,  the  cut  surface  showing  small  grayish  sclerosed 
patches  in  the  lateral  pyramids  and  posterior  columns.  Microscopically 
we  find  small  inflammatory  foci  in  the  ascending  and  descending  tracts, 
usually  the  posterior  columns,  the  lateral  pyramidal  tracts,  direct  cere- 
bellar and  Gowers'  tracts,  and  sometimes  the  anterolateral  ground  bundles 
and  the  columns  of  Tiirck.  It  may  be  limited  to  small  funiculi  in  the 
tracts,  or  may  involve  the  entire  tracts.     There  is  almost  invariably  a 
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zone  of  normal  fibers  around  the  gray  matter,  which  also  is  usually  in- 
tact. The  meninges  are  only  slightly  affected,  the  roots  never.  The 
vessels  may  be  nearly  normal,  or  show  hyalin  degeneration,  sclerosis, 
and  thickening  of  all  coats.  The  marginal  portions  of  the  cord  are  more 
severely  affected. 

Symptomatology. — The  onset  is  often  insidious,  beginning  with  weak- 
ness of  the  legs,  rigidity  of  the  muscles,  paresthesias,  numbness,  ting- 
ling, etc.,  and  the  disease  may  progress  rapidly  to  complete  disability 
within  a  few  weeks,  or  it  may  take  months  to  develop.  We  have  seen  one 
case  in  which  the  symptoms  came  on  rapidly  after  direct  transfusion,  a 
procedure  which  had  most  remarkable  effect  upon  an  enemia  considered 
primary.  The  symptoms  will  naturally  depend  upon  the  tracts  affected 
most  severely.  The  reflexes  may  be  paradoxical,  i.  e.,  knee  and  ankle 
jerks  absent  and  Babinski  and  Oppenheim  phenomena  present,  all  may 
be  abolished  or  all  may  be  exaggerated ;  extension  of  the  big  toe  on  strok- 
ing the  sole  of  the  foot  is  usually  present.  Sensory  disturbances  vary 
from  light  hypoesthesia  to  profound  anesthesia  of  all  qualities.  Bladder 
and  rectal  functions  are  usually  disturbed,  but  not  always.  There  is 
always  in  the  beginning  some  degree  of  ataxia,  although  it  may  consist 
merely  in  a  slight  unsteadiness  of  station.  The  eyes,  pupils,  and  cranial 
nerves  are  unaffected. 

The  disease  is  recognized  by  the  presence  of  a  pathologic  blood 
state  or  history  of  exhausting  work  and  visceral  disease,  rather  rapid 
course,  absence  of  luetic  history,  combination  of  spasticity  and  ataxia, 
absence  of  painful  nerves,  or  tenderness. 

The  course  is  dependent  upon  the  virulence  of  the  causative  agent. 
In  severe  pernicious  anemias  and  leukemias  the  patient  may  live  only 
a  few  weeks.  In  the  chronic  forms  these  patients  may  live  for  several 
years,  but  their  low  vitality  renders  them  easy  victims  of  any  accidental 
infection.  A  few^  cases  have  been  reported  cured,  Avhere  the  symptoms 
appeared  rapidly  during  anemia,  and  subsided  upon  the  disappearance 
of  the  latter.  It  is  questionable,  however,  whether  they  belong  in  this 
category. 

The  treatment  consists  in  the  early  detection  and  eradication  of  the 
toxic  factor  if  possible.  The  later  stages  should  be  treated  as  chronic 
myelitis  in  the  manner  described  above.  Oppenheim  has  recommended  the 
X-ray  to  the  spine  in  the  leukemic  states.  We  may  attempt  to  modify  the 
course  of  the  disease  by  vigorous  tonic  treatment  with  quinin,  arsenic, 
strychnin,  and  transfusion  of  artificial  serum  and  normal  salt  solution. 
Unfortunately,  these  measures  are  not  very  successful. 
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The  term  poliomyelitis  means  inflammation  of  the  gray  matter  of  the 
spinal  cord.  As  such  inflammation  is  almost  invariably  restricted  to  the 
anterior  horns,  it  is  quite  unnecessary  to  prefix  the  word  anterior  to  in- 
dicate the  locality  of  the  gray  matter  implicated  in  the  disease  known 
clinically  as  infantile  paralysis  and  essential  palsy  of  children.  The  name 
has  taken  a  definite  place  in  nosonomy,  however,  and  therefore  no  studied 
attempt  should  be  made  to  dislodge  it.  For  a  long  time  following  the 
recognition  of  poliomyelitis,  both  clinically  and  anatomically,  it  was  be- 
lieved that  the  disease  occurred  exclusively  in  children.  It  is  now  uni- 
versally recognized  that  poliomyelitis  occurs  during  adult  life,  and  in 
many  books  separate  description  is  given  of  its  occurrence  at  this  age. 
This  is  quite  unnecessary,  however,  for  the  causation,  clinical  course, 
outcome,  and  treatment  of  the  disease  are  the  same  in  both  instances. 

Poliomyelitis  may  be  acute  or  subacute  in  its  development  and  course. 
A  chronic  variety  has  been  described  as  the  equivalent  of  spinal  progressive 
muscular  atrophy.  It  is  dependent  largely  upon  the  use  put  upon  the 
word  inflammation,  whether  or  not  the  gradual  shrinkage,  atrophy,  and 
decay  of  the  ganglion  cells  in  the  anterior  horns  which  form  the  anatomi- 
cal basis  of  this  variety  of  muscular  atrophy  shall  be  called  an  inflam- 
mation. 

The  Causes  of  Anterior  Poliomyelitis. — Anterior  poliomyelitis  is  an 
acute  infectious  disease  which  prevails  sporadically,  endemically,  and  epi- 
demically, due  to  an  organism  which  causes  directly,  or  indirectly  through, 
its  toxins,  an  exudative  inflammation  of  the  gray  matter  of  the  cord.  Its 
epidemic  occurrence  is  much  more  common  than  formerly.  The  infection 
attacks  chiefly  the  central  nervous  system  and  the  mesenteric  lymph  nodes, 
but  it  has  been  found  in  the  mucous  membrane  of  the  nose  and  throat  and 
the  mucous  secretions  of  the  stomach  and  intestines.  The  common  and 
principal  lesion  is  restricted  to  a  very  narrow  area  of  the  gray  matter, 
almost  exclusively  of  one  or  both  anterior  horns.  The  lumbar  enlarge- 
ment is  the  favorite  seat  of  the  disease,  but  the  cervical  enlargement  is 
frequently  affected.  Rarely  does  the  focus  of  disease  extend  to  more 
than  two  segments  of  the  cord,  but  inflammatory  foci  may  occur  simul- 
taneously at  different  levels,  such,  for  instance,  as  in  the  lumbar  enlarge- 
ment and  in  the  cervical  enlargement.  Many  instances  have  been  recorded 
in  which  the  inflammatory  process  extended  in  the  gray  matter  through- 
out the  entire  cord;  indeed,  any  segment  of  the  cerebrospinal  axis  may 
be  affected. 

The  essential  morbid  process  in  this  disease  is  an  acute  inflammation 
manifesting  itself  predominantly  in  the  veins  and  lymph  channels  of  the 
gray  matter,  and  affecting  the  nearby  ganglion  cells  and  neuroglia.     His- 
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tologioally  the  inflammatory  foci  are  composed  of  lymphocytes,  occasional 
polynuclear  leukocytes,  transition  forms,  fibroblasts,  and  rarely  plasma 
cells.  The  extent  and  destructiveness  of  the  inflammation  are  related  to 
the  virulence  of  the  virus  and  the  resistance  of  the  individual,  and  may 
be  confined  to  a  few  segments  or  may  extend  as  small  foci  throughout 
the  length  of  the  cord,  involving  the  spinal  roots  and  meninges  as  well. 
In  fact,  the  cases  with  no  early  meningeal  and  posterior  root  affection 
are  rare. 

The  inflammatory  process  has  a  decided  tendency  toward  limitation, 
and  the  tissues  in  which  it  occurs  have  a  remarkable  inclination  toward 
restitution.  It  is  very  probable  that  the  resistance  of  the  ganglion  cells 
of  tlie  spinal  cord  is  very  much  greater  than  is  usually  considered.  The 
structural  changes  which  the  cells  undergo  from  the  combined  effect  of 
the  infection  and  the  interference  which  it  causes  in  their  nutrition  can- 
not be  described  here ;  but  they  are  essentially  those  of  cytolysis.  Cells  that 
are  completely  destroyed  never  recover,  which  is  in  keeping  with  the  fact 
that  the  tissues  having  a  specific  function  are  never  regenerated.  Many 
of  the  cells  in  an  inflamed  area,  which  for  a  considerable  time  are  fiinc- 
tionally  derelict  and  completely  incapacitated,  recover  after  the  inflam- 
matory process  has  subsided,  the  lymph  circulation  is  restored,  and  the 
inflammatory  exudate  is  absorbed.  It  is  highly  improbable  that  post- 
inflammatory cicatricial  tissue,  if  so  it  may  be  called,  undergoes  sufii- 
cient  secondary  change  to  cause  material  destruction  of  the  ganglion  cells 
which  remain  after  the  inflammation  has  disappeared.  It  is  scarcely 
necessary  to  say  that,  when  a  ganglion  cell  of  the  anterior  horns  of 
the  spinal  cord  perishes,  all  of  its  intraspinal  and  extraspinal  parts  go 
with  it.  Therefore,  the  anterior  roots,  the  peripheral  nerves  which  they 
go  to  form,  and  the  intramuscular  distribution  of  these  nerves  within 
the  actively  contractile  part  of  the  muscle — in  other  words,  the  entire 
peripheral  motor  neuron — decay  when  the  cell  body  is  destroyed  by  the 
inflammatory  process  which  forms  the  anatomical  basis  of  anterior 
poliomyelitis. 

The  cause  of  poliomyelitis  has  been  fully  demonstrated  to  be  a  minute 
virus,  non-filterable,  which  cannot  be  strained  by  any  known  filter,  and 
hence  cannot  be  isolated.  This  virus  can  be  recovered  from  the  nasal 
and  oral  mucous  membraneSj  and  the  spinal  fluid  of  patients  suffering  from 
poliomyelitis,  and  the  disease  reproduced  by  means  of  its  inoculation  in 
monkeys.  It  enters  the  central  nervous  system  by  means  of  the  venous  and 
lymph  channels  leading  thither,  and  it  has  also  caused  the  clinical  picture 
when  injected  into  the  sheaths  of  peripheral  nerves.  In  man  the  portal 
of  entry  is  most  probably  the  nasopharyngeal  mucous  membrane,  which 
also  serves  as  the  point  of  egress.  It  is  transmitted  by  carriers  who  may 
contract  the  disease  or  be  entirely  free  from  it.  Recently  the  stable  fly 
{Stomoxys  calcUrans)  has  been  accused  as  the  transmitter  of  the  disease. 
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It  frequently  follows  public  thoroughfares,  in  the  epidemic  form,  and 
also  appears  at  different  points  along  railroad  lines. 

It  sometimes  follows  in  the  wake  of  the  infectious  diseases;  it  occurs 
during  the  late  summer,  and  especially  in  seasons  of  extreme  sultriness; 
fatigue,  excitement,  exposure  to  wet  and  cold,  overheating,  and  in  general 
factors  that  exhaust  the  nervous  system  are  oftentimes  immediate  prece- 
dents of  the  occurrence  of  the  disease,  both  in  the  infant  and  the  adult. 
In  one  recorded  instance  the  disease  followed  a  wound  upon  the  knee, 
to  stanch  the  bleeding  of  which  moss  from  the  roadside  had  been  used. 
The  vast  majority  of  cases  occur  between  the  first  and  fourth  years. 

The  recent  epidemics  in  this  country  and  abroad  have  given  added 
impetus  to  the  study  of  the  disease,  clinically  as  well  as  etiologically,  and 
a  great  many  different  forms  have  been  described  by  Wickman,  Peabody, 
Draper  and  Dochez,  Levaditi  and  Landsteiner,  Flexner,  and  a  host  of 
others.  The  reader  is  referred  to  these  authors  for  a  detailed  description 
of  the  clinical  types.  Suffice  it  to  say  here  that  there  are  still  differences 
of  opinion  as  to  the  proper  classification  of  types.  Wickman,  for  instance, 
recognizes  eight  types:  (1)  spinal,  (2)  cases  simulating  Landry's 
paralysis,  (3)  bulbar  or  pontine  forms,  (4)  encephalitic,  (5)  ataxic, 
(G)  neuritic,  (7)  meningeal,  (8)  abortive  forms.  As  a  matter  of  fact, 
the  four  types  of  the  disease  that  we  encounter  may  be  spoken  of  as  the 
abortive,  the  spinal,  the  bulbo-spinal,  and  the  cerebral. 

Symptoms  and  Course  of  the  Disease. — The  premonitory  symptoms  of 
the  disease  are  those  common  to  all  the  milder  forms  of  infection,  such 
as  apathy,  disinclination  to  play  or  work,  somnolency,  feeling  of  stupid- 
ity, and  a  desire  to  be  left  alone.  Within  a  few  hours,  a  day  or  two  at 
the  longest,  the  patient  has  considerable  rise  of  temperature,  reaching 
102°  or  103°  F.,  which  lasts  from  twenty-four  to  forty-eight  hours  in 
children  and  oftentimes  longer  in  adults.  It  may  or  may  not  have 
been  preceded  by  chilly  sensations,  but  it  is  usually  accompanied  in  chil- 
dren by  manifestations  of  irritation  of  the  central  sensory  sphere,  such 
as  vomiting,  convulsions,  flightiness,  irritability,  opisthotonos,  strabis- 
mus, and  a  serious  disinclination  to  be  handled,  as  if  severe  pain  were 
caused  thereby.  After  these  symptoms  have  lasted  from  one  to  three  days, 
it  is  noted  that  the  patient  is  paralyzed  in  one  or  all  of  the  extremities, 
usually  one  of  the  lower  extrem-ities.  As  time  goes  on,  what  seems  to  have 
been  loss  of  function  of  an  entire  extremity  may  disappear  and  the  paraly- 
sis restricts  itself  to  a  single  muscle  or  a  group  of  muscles,  especially 
those  functionally  associated.  At  this  time  atrophy  of  the  muscles  begins 
to  show  itself  with  some  distinctness,  although  for  many  days  the  limb 
may  retain  its  normal  contour,  and  particularly  if  there  is  much  subcu- 
taneous fat.  But  the  fact  that  it  is  atrophying  is  plainly  apparent  to  the 
touch.  Before  and  during  this  time  the  functions  of  the  bladder  and  rec- 
tum have  been  disordered.     This,  of  course,  will  be  evident  only  in  pa- 
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tients  who  are  of  an  age  to  be  observant  of  the  calls  of  nature.  In  the 
beginning  of  the  disease  the  patient  feels  sore  all  over  and  there  is  in- 
variably complaint  of  great  pain.  But  after  the  general  phenomena  of 
inflammation  subside,  there  are  no  sensory  disturbances,  subjective  or  ob- 
jective, although  enduring  pains  in  the  extremities  have  occasionally  been 
noted.  When  such  symptoms  occur  they  indicate  an  involvement  by  the 
inflammatory  process  of  the  posterior  cornua  and  the  root  fibers  passing 
therein. 

As  the  individual  muscle  or  group  of  muscles  continues  to  atrophy 
certain  accompaniments  easily  recognized  on  examination  develop.  These 
are  loss  of  the  tendon  jerks,  such  as  the  knee  reflex,  when  the  muscles 
through  which  these  reflexes  are  manifest  are  diseased,  and  some  degree 
of  reaction  of  degeneration  to  the  faradic  and  galvanic  currents,  both  in 
the  nerve  and  in  the  muscle.  The  degree  of  completeness  of  the  degenera- 
tive reaction  varies  in  every  case.  A\^hen  the  atrophy  is  profound,  there 
is  usually  complete  absence  of  contraction  both  to  the  faradic  and  to  the 
galvanic  currents,  but  in  other  instances  some  faradic  excitability  of  the 
muscle  remains,  a  possession  that  augurs  well  for  the  recovery  of  the 
part.  The  atrophy  usually  reaches  its  height  in  from  four  to  eight  weeks 
after  the  occurrence  of  the  disease;  but  it  becomes  more  striking  after 
this  because  in  greater  contrast  to  the  progressively  growing  limb  of  the 
other  side  or  groups  of  muscles  of  the  same  extremity.  If  the  atrophy 
has  involved  an  entire  limb,  no  considerable  deformity  may  result  save 
that  of  a  withered,  undeveloped  extremity;  but  usually  the  atrophy,  lim- 
iting itself  to  a  group  of  muscles,  is  followed  by  very  marked  deformity, 
particularly  of  the  feet,  different  forms  and  d^rees  of  clubfoot,  which 
are  caused  by  the  unopposed  contraction,  the  basis  of  muscle  tonus,  in 
antagonistic  groups  of  muscles.  The  prevention  of  such  deformities  forms 
an  important  part  of  the  treatment  of  poliomyelitis. 

The  prognosis  is  unfavorable  if  complete  recovery  is  the  standard  by 
which  such  forecast  is  made.  As  a  rule,  the  life  of  the  patient  is  not 
endangered  unless  the  inflammatory  process  is  of  great  extent  and  pro- 
found severity,  when  the  respiratory  muscles  may  be  involved.  Practi- 
cally all  of  the  so-called  abortive  forms  of  the  disease  terminate  in  re- 
covery. In  about  20  per  cent,  of  the  spinal  cases  complete  restitution 
follows.  The  prognosis,  as  a  matter  of  fact,  varies  with  the  severity  of 
the  infection  and  the  extent  and  seat  of  the  pathological  process.  When 
the  brunt  of  the  disease  is  borne  by  the  upper  cervical  cord  and  oblongata 
the  prognosis  is  extremely  bad. 

Treatment 

The  treatment  of  poliomyelitis  may  be  considered  under  four  head- 
ings:    1.  The  prophylactic  treatment.     2.  The  treatment  of  the  febrile 
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period.  3.  The  treatment  of  the  immediate  manifestations  of  the  disease, 
particularly  the  muscular  atrophy  and  its  consequent  paralysis.  4.  The 
treatment  of  the  remote  consequences  of  the  disease,  deformities. 

Prophylaxis. — The  recent  demonstration  of  the  contagious  nature  of 
the  disease  has  taught  us  that  prophylactic  measures  are  of  the  most  vital 
importance.  We  should  adopt  as  rigid  precautions  against  the  spread 
of  the  disease  as  possible,  and  should  always  personally  insure  their 
fulfillment.  Poliomyelitis  has  already  been  placed  on  the  list  of  dis- 
eases that  must  be  reported  to  local  health  authorities  in  many  states 
in  this  country  and  abroad,  and  the  time  is  not  far  distant  when  this 
will  become  universal.  The  patients  should  be  isolated  and  the 
other  children  in  the  family  should  be  kept  from  school  at  least  eight 
weeks.  The  rooms  should  be  fumigated  with  formalin  candles,  and  all 
discharges  from  the  nose,  throat,  bladder,  and  rectum  should  be  sterilized 
by  heat  and  burning  whenever  possible.  Those  not  affected  should  have 
their  nasal  and  oral  mucous  membranes  sprayed  with  5  per  cent,  hydrogen 
peroxid  or  a  dusting  powder  recommended  by  Levaditi  and  Landsteiner: 
Menthol,  gr.  0.2,  salol,  5  gr.,  acid  boric,  20  gr.  (menthol,  3  gr.,  salol,  65  gr., 
boric  acid,  3v)  insufflated  two  or  three  times  a  day.  Urotropin,  gr.  v — 
gm.  0.30 — t.  i.  d.  has  been  recommended  for  the  unaffected  members 
of  the  family.  There  is  little  unanimity  of  opinion  concerning  the  time 
quarantine  should  be  enfbrced.  The  Paris  Academy  of  Medicine  recently 
recommended  the  isolation  of  convalescents  and  patients  for  three  months. 
It  is  supposed  also  that  the  isolation  of  one  family,  except  the  bread 
winner,  for  three  months  prevented  an  epidemic  in  Nebraska  in  1909. 
Flexner  has  shown  that  the  period  intervening  between  inoculation  of 
monkeys  and  the  appearance  of  paralytic  symptoms  may  be'  from  two  to 
three  days  to  five  weeks.  In  view  of  this,  it  seems  to  us  advisable  to 
adopt  isolation  measures  of  six  weeks  for  all  members  of  a  family  that 
are  not  bread  winners.  The  chief  difficulty  in  arriving  at  a  satisfactory 
position  in  enforcement  of  prophylactic  measures  lies  in  the  fact  that  not 
merely  the  patients  are  contagion  carriers,  but  also  healthy,  unaffected 
individuals  who  have  come  in  contact  with  the  disease. 

Treatment  at  the  Time  of  the  Attack. — The  appropriate  treatment 
during  the  febrile  period  is  an  ice-bag  over  the  spine,  or,  if  this  is  im- 
possible on  account  of  the  age  of  the  patient,  the  application  of  dry  cups 
or  a  few  leeches;  the  exhibition  of  repeated  small  doses  of  calomel,  fol- 
lowed by  a  saline ;  and  the  administration  of  salol  and  ])henacetin  to  control 
the  fever,  relieve  pain,  and  to  combat  intestinal  fermentation,  and  urotro- 
pin in  large  doses  because  of  its  possible  entrance  into  the  cerebrospinal 
fluid.  Unfortunately,  however,  in  the  majority  of  instances,  no  suspicion 
is  had  of  the  nature  of  the  disease,  unless  it  be  prevailing  epidemically, 
imtil  the  febrile  period  has  passed  and  the  paralytic  manifestations  call 
attention  to  the  fact  that  it  is  a  spinal  cord  affection.    The  occurrence  of 
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convulsions  calls  for  inhalations  of  chloroform,  the  use  of  a  lukewarm 
bath,  and  perhaps  the  administration  of  a  few  doses  of  one  of  the  bromin 
salts.  As  the  pain  and  tenderness  are  often  very  great,  only  the  most  ex- 
pert and  gentle  handling  should  be  employed.  The  terror  that  is  often 
manifested  by  these  little  sufferers  is  not  due,  as  has  been  formerly  sug- 
gested, to  cerebral  irritability,  but  actual  pain  of  inflamed  nerve  roots, 
and  this  should  always  be  borne  in  mind.  Plaster  of  paris  jackets  and 
plaster  beds  have  been  suggested  to  make  them  more  comfortable,  but 
this  method  has  not  created  a  favorable  impression  as  yet.  When  the 
tenderness  is  not  too  great  to  permit  handling  the  child,  great  relief  will 
be  obtained  from  prolonged  warm  baths  or  packs,  30-45  minutes  at  98°  F. 

After  the  fever  has  terminated,  the  child  begins  to  feel  well  with 
surprising  promptness  and  manifests  an  inclination  to  play  and  a  desire 
to  get  up.  Unfortunately,  the  mistake  is  oftentimes  made  of  allowing 
it  to  do  so.  The  patient  should  be  kept  in  bed  for  at  least  a  fortnight 
after  the  fever  has  disappeared,  for  during  this  time  disintegration  and 
absorption  of  the  products  of  inflammation  are  going  on  in  the  cord.  The 
completeness  of  this  absorption  has  a  bearing  upon  the  degree  of  recovery. 
During  this  time  the  avenues  of  elimination  from  the  body  should  be 
mildly  stimulated,  the  patient's  digestion  and  assimilation  carefully  at- 
tended to,  and  medicines  given  that  are  known  to  have  the  property  of 
facilitating  absorption.  Ergot  and  its  derivatives  were  recommended  by 
the  older  writers,  and  faithfully  copied  by  many  of  their  successors,  but  its 
administration  is  more  apt  to  do  harm  than  good.  During  this  stage, 
when  the  inflammatory  focus  can  be  accurately  localized  in  the  cord,  mild 
counterirritation  over  the  spinal  column  at  a  level  corresponding  to  the 
seat  of  the  disease  may  be  used  both  in  the  child  and  in  the  adult,  always 
bearing  in  mind  that  infants  are  very  sensitive  to  such  procedure. 

Treatment  of  the  Early  Consequences  of  the  Disease.  — After  from  two 
to  four  weeks,  treatment  directed  toward  counteracting  the  atrophy  of  the 
muscles  and  toward  improving  the  nutrition  of  the  paralyzed  parts  should 
be  undertaken.  The  most  valuable  agencies  for  this  purpose  are  elec- 
tricity, massage,  local  warmth,  and  exercise.  Electricity  is  used  in  polio- 
myelitis with  two  objects:  First,  and  least  important,  to  influence  the 
circulation  of  the  blood  and  lymph  through  the  focus  of  disease  and  thus 
to  contribute  to  its  recovery;  and,  second,  to  stimulate  the  peripheral 
neuromuscular  apparatus  to  prevent  inactivity  atrophy  and  to  increase 
the  nutrition  and  volume  of  the  fibers  in  the  atrophic  muscle  that  are 
not  destroyed.  The  first  indication  is  met  by  the  use  of  galvanism,  the 
positive  pole  being  applied  over  the  spinal  column  at  the  level  of  the  in- 
flammatory focus,  the  negative  pole  to  the  soles  of  the  feet,  the  chest, 
thighs,  or  some  other  indifferent  area,  and  a  current  of  about  five  milli- 
amperes  allowed  to  pass  for  five  minutes  twice  a  day.  The  usefulness  of 
this  procedure  is  not  comparable  with  the  application  of  electricity  to  the 
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atrophied  parts  which  constitutes  the  second  indication.  Either  faradic 
or  galvanic  electricity  may  be  used.  The  choice  of  current  is  determined 
by  the  degree  of  degenerative  reaction.  If  the  muscle  and  nerve  are 
totally  unresponsive  to  the  galvanic  current,  very  little  benefit  is  to  be 
expected  from  its  use,  although  the  stimulation  of  the  cutaneous  blood 
vessels  of  the  part  which  it  causes  may  be  provocative  of  some  benefit. 
The  faradic  current  should  be  used  in  cases  in  which  there  is  some  re- 
sponse to  it.  Usually  there  are  some  fibers  in  a  paralyzed  muscle  that 
respond  to  this  current,  and  they,  as  well  as  the  muscles  of  the  immediate 
environment  which  are  of  similar  function,  should  be  sought  out  and 
stimulated  to  contraction.  Two-inch  electrodes  should  be  used  and  kept 
in  movement  over  the  affected  muscles,  while  a  current  of  from  two  to 
four  milliamperes  flows.  As  absorption  of  the  inflammatory  exudate  goes 
on  in  the  diseased  focus,  more  and  more  muscular  fibers  will  be  found 
to  respond  to  this  current  and  probably  also  to  the  galvanic  current,  and 
these  should  be  carefully  encouraged  and  coaxed.  The  most  serviceable 
way  of  utilizing  the  faradic  current  is  by  means  of  the  faradic  bath. 
This  should  be  given  at  least  once  a  day,  preferably  in  the  evening,  as 
a  part  of  the  daily  hygiene  of  the  child's  life.  Followed  by  rubbing  and 
friction  of  the  affected  part  it  has  a  beneficial  effect  not  only  upon  the 
atrophied  limb,  but  upon  the  entire  nutrition.  Electrical  treatment  should 
be  persevered  in  for  a  long  time,  even  though  but  slight  improvement 
is  manifest.  Several  cases  have  been  recorded  in  which  the  persistent, 
continuous  use  of  electricity  (given,  of  course,  in  connection  with  other 
measures  looking  toward  the  improvement  of  local  and  general  nutri- 
tion) has  brought  about  surprising  degrees  of  recovery,  even  after  the 
atrophy  had  existed  for  a  long  time.  One  word  of  warning  must,  never- 
theless, be  given  concerning  its  application.  When  the  child  is  greatly 
frightened  and  is  extremely  rebellious  to  its  use,  it  should  be  completely 
discarded  until  the  little  one  has  been  educated  to  take  it  gracefully. 
The  violent  emotion  and  profound  struggling  which  attempts  at  its  use 
cause  in  many  children  are  harmful,  and  more  than  counterbalance  the 
benefit  that  the  most  sanguine  can  expect  from  its  application.  If  the 
trouble  be  taken  to  put  the  electrodes  on  the  body  just  as  if  the  electricity 
was  really  being  given  for  a  number  of  times,  until  the  child  recognizes 
that  such  procedure  is  not  attended  by  pain  or  discomfort,  and  then  a 
very  mild  current  allowed  to  pass,  it  will  not  be  very  long  before  a  suffi- 
cient voltage  of  electricity  may  be  used  without  objection  on  the  part  of 
the  patient.  As  a  rule,  the  strength  of  the  current  should  be  regulated  by 
the  feelings  of  the  patient  and  the  apparent  effect  that  it  produces. 

Light  massage  may  be  instituted  soon  after  the  febrile  period  is 
passed.  It  should  consist  of  mild  kneading  and  pinching  of  the  atrophied 
parts,  followed  by  friction  and  percussion  to  influence  the  circulation. 
Its  utilization  should  be  accompanied  h^  gymnastics  given  according  tp 
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the  Swedish  method,  the  object  being  to  give  the  diseased  muscle,  as 
well  as  the  muscles  that  are  functional  antagonists  of  it,  exercise  and 
so  prevent  the  one  from  undergoing  changes  the  result  of  inactivity, 
and  the  other  the  result  of  unopposed  action ;  in  brief,  the  Swedish  move- 
ments are  thus  passive  and  active,  the  patient  resists  the  movements 
caused  by  the  operator,  and  at  the  same  time  indulges  in  voluntary  move- 
ments which  the  operator  resists.  Massage  and  resistance  exercise  should, 
like  electricity,  be  kept  up  for  a  prolonged  time,  and  they  may  be  utilized 
simultaneously,  or  courses  of  the  one  and  then  of  the  other  taken  in  suc- 
cession. In  large  cities  it  is  usually  possible  and  always  advisable  to 
send  the  patient  to  an  institution  or  gymnasium  where  these  measures  are 
scientifically  and  methodically  carried  out. 

An  important  adjuvant  to  thwart  the  progress  of  the  atrophy  in  a 
member  is  local  heat.  The  surface  temperature  of  the  paralyzed  extrem- 
ity is  usually  from  one  to  two  degrees  lower  than  in  the  unaffected,  and  the 
limb  is  cold,  objectively  and  subjectively.  The  patient  should  always 
wear  flannel  underclothing  and  stockings,  and  at  night  should  have  hot 
water  bags,  hot  water  bottles,  a  soapstone,  or  some  other  substance  that 
retains  heat  for  a  long  time,  in  apposition  to  the  withered  extremity. 
During  the  day  it  should  be  plunged  in  hot  water,  once  or  twice,  and 
oftcner  if  convenient.  Other  means  of  adding  to  the  local  temperature 
and  stimulating  the  circulation  will  suggest  themselves  to  every  physician 
to  meet  the  indications  in  a  given  case. 

The  fact  that  the  patient's  limbs  are  incapacitated  prevents  him  from 
play,  getting  about  in  the  open  air,  and  from  taking  exercise,  which  are 
so  necessary  for  the  maintenance  of  a  high  degree  of  bodily  tone  and 
nutrition.  These  must  be  replaced  so  far  as  possible  by  the  utilization 
of  baths  and  douches  which  have  a  tonic  effect,  attention  to  digestion 
and  elimination,  by  an  abundance  of  fresh  air  during  the  day  and  night, 
by  regulation  of  time  devoted  to  rest  and  sleep,  and,  in  brief,  by  attention 
to  the  patient's  general  hygiene. 

Prolonged  warm  baths  at  body  temperature  or  95°  F.  are  also  of  ma- 
terial benefit  at  this  stage.  The  effect  is  twofold :  it  keeps  the  entire  body 
surface  at  an  even  temperature,  warming  the  paralyzed  limbs,  and  by  the 
higher  specific  gravity  supports  them  to  a  certain  extent,  and  allows  the 
patients  to  move  them  more  freely  than  they  otherwise  would.  The  chil- 
dren should  be  encouraged  to  play  and  amuse  themselves  with  toys  while 
in  the  bath,  and  it  is  often  surprising  how  much  movement  will  be  seen 
in  apparently  completely  paralyzed  limbs.  Of  course,  this  procedure 
should  be  carefully  controlled,  the  water  kept  at  an  even  temperature, 
and  the  patients  should  be  watched  for  any  signs  of  depletion.  If  they 
bear  it  well,  it  should  last  one-half  to  three-quarters  of  an  hour  and  be 
repeated  every  day.  It  is  beat  to  follow  it  with  gentle  massage  and 
friction. 
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Just  how  much  effect  strychnin  has  in  counteracting  the  atrophy  of 
the  muscle  cannot  be  estimated.  There  seems  to  be  a  consensus  of  opin- 
ion that  it  has  some.  It  may  be  given  internally  with  quite  as  much 
benefit  as  subcutaneously.  Its  administration  should  not  be  begun  be- 
fore all  inflammatory  phenomena  have  subsided.  Its  usefulness  is  prob- 
ably dependent  on  its  qualities  to  stimulate  nutrition  through  the  sym- 
pathetic nerves. 

Treatment  of  the  Remote  Effects  of  the  Disease. — The  fourth  indica- 
tion, the  treatment  of  the  deformities  that  are  so  apt  to  follow  the  occur- 
rence of  poliomyelitis,  requires  the  cooperation  of  the  orthopedic  surgeon, 
both  after  and  during  their  occurrence.  It  may  be  taken  for  granted 
that,  unless  the  atrophy  is  so  extensive  as  to  result  in  a  uniformly  with- 
ered extremity,  deformity  will  be  a  remote  consequence  of  the  disease, 
and  therefore  the  physician  should  be  on  guard  to  prevent  it.  The  com- 
moner manifestations  of  this  deformity  are  some  variety  of  clubfoot,  par- 
ticularly equinovarus.  When  the  patient  begins  to  walk  around  with  the 
aid  of  crutches,  the  foot  naturally  drops,  and,  if  the  extensor  muscles  of 
the  foot  be  paralyzed,  the  unopposed  flexor  muscles  produce  a  deformity 
which,  rather  mobile  in  the  beginning,  is  soon  fixed  and  may  require  sec- 
tion of  the  tendo  Achillis  and  forcible  breaking  up  of  adhesions  before 
any  orthopedic  apparatus  can  be  applied.  If,  however,  the  foot  is  fixed 
in  a  position  of  moderate  hyperextension,  by  means  of  a  gypsum  bandage, 
an  anterior  splint,  or  a  simple  apparatus  consisting  of  a  collar  above  the 
ankle  and  another  around  the  ball  of  the  foot,  connected  on  the  anterior 
surface  by  means  of  a  rubber  band,  or  any  contrivance  fulfilling  the 
same  purpose,  this  may  be  obviated.  The  principle  underlying  the  ap- 
plication of  orthopedic  apparatus  in  poliomyelitis  after  the  patient  has 
begun  to  get  about  is  to  prevent  the  deformity  which  results  from  the 
activity  of  muscles  functionally  opposed  to  those  that  are  paralyzed.  Later 
in  the  disease  prosthetic  apparatus  having  for  its  purpose  to  aid  the  pa- 
tient in  getting  about  or  in  the  use  of  a  limb  must  be  applied.  Many 
patients  are  helped  to  a  life  of  great  usefulness  and  are  allowed  to  indulge 
in  many  pleasures  which  presuppose  sound  limbs,  such  as  riding  and 
bicycling,  by  these  means.  It  is  impossible  to  state  specifically  just  the 
kind  of  prosthetic  apparatus  that  will  be  required  in  every  case.  It  de- 
pends entirely  on  the  location  and  degree  of  atrophy  and  the  nature  of 
the  deformity  which  results. 

The  importance  of  subjecting  suitable  cases  to  early  tenotomy  of  the 
contractured  muscles  which  cause  the  most  incapacitating  deformities  can 
scarcely  be  overestimated.  Division  of  the  tendons  of  the  contracted 
muscles  is  often  followed  by  improvement  in  the  nutrition  of  the  para- 
lyzed part.  This  is  probably  due  to  the  increased  movements  of  the  parts 
which  freedom  from  contracture  and  deformity  permits.  It  is  not  neces- 
sary always  to  make  complete  or  multiple  tenotomies.    Oftentimes  partial 
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section  of  a  tendon  is  sufficient  to  allow  of  the  adaptation  of  deformity- 
correcting  apparatus. 

The  deformities  of  the  spinal  column  that  occur  after  an  attack  of 
poliomyelitis  are  those  usually  described  as  static  or  compensatory.  If 
the  patient  has  a  short  leg,  when  he  walks  there  is  a  tendency  for  him  to 
fall  toward  the  side  of  the  deficient  member.  To  overcome  this  he  at  first 
consciously  and  afterward  unconsciously  leans  toward  the  opposite  side. 
This  in  time  produces  a  lateral  curvature.  In  an  analogous  manner  the 
spinal  deformity  in  the  lumbar  region  kno%vn  as  saddle  back  develops 
when  the  muscles  on  the  anterior  surface  of  the  thigh  are  affected.  These 
deformities  rarely  require  any  orthopedic  appliance  if  they  are  counter- 
acted early  by  appropriate  gymnastics.  As  a  matter  of  fact,  nowadays, 
when  a  department  of  gymnastics  is  an  essential  feature  of  every  institu- 
tion devoted  to  the  treatment  of  the  crippled,  these  deformities  are  not 
nearly  so  common  among  the  poor  as  they  were  in  former  times.  The 
utilization  of  gymnastic  exercises  requires  a  teacher  of  experience.  There 
is  no  difficulty  in  finding  such  persons  in  every  city,  even  though  they  are 
relatively  few.  If  it  be  impossible  to  secure  the  services  of  such  a  one, 
some  member  of  the  family  should  make  a  pilgrimage  to  a  teacher  of 
gymnastics,  and  then  utilize  the  knowledge  acquired  for  the  benefit  of  the 
patient. 

Many  surgical  procedures  have  been  suggested  to  overcome  the  con- 
dition known  as  flail  joint,  which  occurs  in  the  articulation  of  an  ex- 
tremity that  has  been  withered  by  poliomyelitis.  In  some  cases  it  may 
seem  advisable  to  perform  arthrodesis,  that  is,  to  cause  artificial  ankylo- 
sis, in  order  that  the  patient  may  have  a  firm  basis  of  support.  For  in- 
stance, if  the  ankle  joint  is  so  devoid  of  its  muscular  and  ligamentous 
support  that  the  foot  wobbles  about  in  every  direction,  the  artificial  an- 
kylosation  of  this  joint  may  give  the  patient  a  useful  extremity.  Natu- 
rally, an  operation  of  this  sort  should  not  be  undertaken  by  the  general 
practitioner,  and  therefore  specific  directions  are  not  given  here.  It  must 
suffice  to  call  attention  to  the  occasional  necessity  for  its  production. 

Another  surgical  procedure  that  is  sometimes  used  to  much  advantage 
is  tendon  grafting,  or  "function  transference,"  which  was  proposed  by 
Nicoladoni  in  1882,  and  which  has  since  been  done  quite  extensively. 
The  end  in  view  is  to  attach  or  graft  on  to  paralyzed  muscles  the  tendon 
of  a  neighboring  healthy  muscle.  The  technique  of  the  operation  will 
vary,  of  course,  with  the  muscles  paralyzed.  Therefore,  each  case  requires 
separate  consideration  and  ingenuity.  If,  for  instance,  the  shoulder  and 
upper  arm  muscles  are  involved  in  the  atrophy  of  poliomyelitis,  the  pa- 
tient may  be  entirely  devoid  of  the  power  of  flexion  and  supination  of 
the  forearm.  In  such  cases  it  is  proposed  and  has  been  accomplished 
to  cut  the  tendon  of  the  biceps  and  to  implant  it  in  the  muscles  of  the 
forearm  lower  down.     The  sine  qua  non  of  its  performance  is  that  the 
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muscle  or  group  of  muscles  to  which  it  is  attached  must  be  possessed  of 
a  fair  amount  of  power  in  order  that  the  requisite  force  may  be  obtained. 
The  muscle  that  is  functionally  most  nearly  allied  to  the  paralyzed  one 
should  be  selected.  Eve  has  shown  that  in  some  cases  it  is  advisable 
that  an  antagonist  of  the  paralyzed  muscle  be  grafted  with  a  view  to 
weakening  the  action  of  the  muscle  whose  unopposed  contraction  is  caus- 
ing the  deformity.  The  method  of  uniting  the  tendons  proposed  by  Gold- 
thwaite  seems  to  have  found  most  favor.  It  consists  in  splitting  longi- 
tudinally with  a  tenotomy  knife  the  tendons  of  the  paralyzed  muscle,  and 
drawing  the  divided  tendon  of  the  functioning  muscle  through  the  hole 
just  made,  union  being  effected  by  a  few  sutures  passed  through  the 
tendon. 

Determined  use  of  these  various  measures  will  contribute  to  such 
restoration  of  function  and  so  facilitate  the  unfortunate  patient's  recov- 
ery from  this  distressing  disease  that  he  may  earn  a  livelihood  and  partake 
of  many  of  the  pleasures  of  his  healthy  brother. 


THE  PROGRESSIVE  MUSCULAR  ATROPHIES   OF   CENTRAL 

ORIGIN 

Progressive  muscular  atrophy  is  the  name  given  to  a  progressive  wast- 
ing beginning  in  certain  muscles  or  groups  of  muscles  and  extending  to 
different  parts  of  the  body  until  it  finally  ends  in  death,  either  from 
marasmus  or  by  the  involvement  of  muscles  whose  activity  is  necessary 
for  the  performance  of  vital  functions.  The  atrophy  is  dependent  upon 
degenerative  changes  in  the  nerve  cells  of  the  ventral  part  of  the  cerebro- 
spinal axis.  The  clinical  form  which  the  atrophy  takes  depends  upon 
the  groups  of  cells  that  are  diseased,  and  upon  the  levels  at  which  they 
are  affected.  The  three  most  common  seats  of  the  disease  are  the  cervical 
cord,  the  oblongata,  and  the  pons.  Gradual  decay  of  the  cells  in  each  of 
these  regions  produces  respectively  the  symptom-complexes  characteriz- 
ing: (1)  Spinal  progressive  muscular  atrophy  (the  so-called  Aran-Du- 
chenne  type  of  the  disease)  ;  (2)  progressive  bulbar  paralysis,  or  glosso- 
labiolaryngeal  paralysis;  and  (3)  progressive  ophthalmoplegia,  or  gradual 
wasting  of  the  musculature  of  the  motor  oculi  nerve.  These  three  va- 
rieties of  progressive  muscular  atrophy  are  attended  by  the  occurrence  of 
individual  symptoms  which  give  rise  to  three  distinct  clinical  pictures. 
In  treatises  on  neurology  they  are  considered  as  three  distinct  diseases. 
So  far  as  they  are  known,  the  pathogenesis,  causation,  clinical  accom- 
paniments, course,  and  termination  are  the  same  in  each  one;  and  for 
this  reason  we  consider  them  together.  They  are  neuronic  diseases  in 
the  strictest  sense  of  the  word,  that  is,  the  morbid  condition  underlying 
them  is  a  progressive,  gradual  decay  of  the  peripheral  motor  neurons, 
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starting  in  the  cell  body  or  in  the  dendrites  of  the  cells  in  the  ventral 
part  of  the  cerebrospinal  axis,  and  extending  throughout  the  neuraxons 
or  axis  cylinders  to  the  actively  contractile  part  of  the  muscular  substance 
in  which  the  neuraxons  terminate.  In  other  words,  the  spinal  progres- 
sive muscular  atrophies  are  chronic  degenerative  diseases  of  the  peripheral 
motor  neurons,  wuth  primary  involvement  of  the  cell  bodies.  There  may 
be  as  many  clinical  types  as  there  are  groups  of  cells  or  functionally  asso- 
ciated groups  of  cells  in  the  cerebrospinal  axis.  Although  the  ventral 
cells  of  the  cervical  enlargement,  the  oblongata  and  the  pons,  are  most 
frequently  the  seat  of  this  degenerative  disease,  either  singly  or  collec- 
tively, not  infrequently,  compared  with  the  occurrence  of  any  one  of 
them,  the  cells  of  the  lumbar  or  lumbosacral  cord  are  diseased,  giving 
rise  to  a  clinical  type  of  the  atrophy  which  corresponds  to  the  cells  in- 
volved. 

When  the  morbid  process  affects  simultaneously  the  cell  bodies  of  the 
peripheral  motor  neurons  in  the  ventral  horn  and  the  terminal  arboriza- 
tion of  the  central  motor  neurons  (in  other  words,  the  endings  of  the 
neuraxons  that  come  down  through  the  cord  as  pyramidal  tracts),  the 
degeneration  extends  centrifugally  in  the  peripheral  motor  neurons,  and 
centrifugally  and  centripetally  in  the  central  motor  neurons,  to  constitute 
anatomically  a  destruction  of  the  cells  of  the  anterior  horn  and  a  degen- 
eration of  the  pyramidal  tracts.  This  process  may  develop  in  any  part 
of  the  spinal  cord,  but  the  location  that  it  has  special  affinity  for  is  the 
cervical  region.  The  process  usually  extends  from  here  into  the  oblongata 
and  occasionally  in  the  pons  and  farther  toward  the  origin  of  the  pyram- 
idal projection.  This  morbid  condition  gives  rise  to  progressive  mus- 
cular atrophy,  that  has  a  distribution  entirely  parallel  to  other  forms  of 
progressive  muscular  atrophy  dependent  upon  lesion  of  similar  cells  in 
the  ventral  horn,  but  in  addition  and  owing  to  involvement  of  the  pyram- 
idal tracts  (which  involvement  is  not  sufficiently  severe  to  cause  com- 
plete impairment  of  their  conductivity)  it  gives  rise  to  the  phenomena  of 
spasticity.  The  disease,  therefore,  which  this  lesion  causes  is  a  progres- 
sive muscular  atrophy  plus  spasticity  of  variable  degree.  Because  of 
the  fact  that  it  depends  upon  lesion  of  the  anterior  trophic  gray  matter  of 
the  cord  and  the  lateral  conducting  white  matter  of  the  cord,  it  is  known 
as  amyotrophic  lateral  sclerosis.  Without  entering  into  any  discussion 
as  to  whether  or  not  amyotrophic  lateral  sclerosis  is  entitled  to  separate 
nosological  consideration,  we  discuss  its  treatment  under  the  general 
heading  of  progressive  muscular  atrophies,  but  at  the  same  time  state 
what  is  known  concerning  its  etiology  apart  from  these  conditions. 

The  progressive  muscular  atrophies  occur  under  two  very  different 
auspices:  (1)  An  acquired  form;  and  (2)  a  family  form.  The  truth  of 
this  statement  has  but  recently  dawned  upon  the  profession.  Formerly 
it  was  believed  that  the  progressive  muscular  ati'ophies  were  acquired  or 
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accidental  diseases.  Then  an  hereditary  form  of  spinal  progressive  mus- 
cular atrophy  was  described ;  a  familial  form  of  bulbar  paralysis  and  of 
ophthalmoplegia,  and  finally  a  familial  form  of  spinal  progressive  mus- 
cular atrophy.  Gradually,  however,  it  has  become  apparent  that  the 
columns  of  motor  cells  in  the  ventral  portion  of  the  cerebrospinal  axis 
may  be  so  defectively  developed,  or  immaturely  constituted — the  result  of 
heredity — that  they  die  in  certain  levels  at  variable  times  after  the  birth 
of  the  individual,  varying  from  the  first  month  up  to  the  age  of  late 
maturity.  When  the  cells  of  the  lumbar  enlargement  die  in  early  infancy 
and  in  more  than  one  member  of  the  family,  we  call  the  disease  a  family 
type  of  spinal  progressive  muscular  atrophy,  and  the  same  when  the  cells 
of  the  cervical  enlargement  are  diseased.  Under  similar  circumstances, 
when  the  cells  of  the  oblongata  disappear,  we  call  it  the  family  type  of 
progressive  bulbar  paralysis;  and,  when  the  cells  of  the  ocular  nerves 
atrophy,  under  sim.ilar  circumstances,  we  speak  of  the  clinical  manifesta- 
tions as  a  family  form  of  ophthalmoplegia.  In  a  treatise  of  this  kind  it 
is  unnecessary  to  speak  of  all  the  clinical  varieties  of  the  progressive  mus- 
cular atrophies  in  detail,  so  we  shall  discuss  only  the  more  important 
etiological  features  and  the  treatment  of  the  different  clinical  types. 


AcQDiEED  Spinal  Progressive  MtrscuLAR  Atrophy 

{Type  Aran-DucJienne) 

Before  the  recognition  of  syringomyelia,  localized  hematomyelia,  and 
chronic  poliomyelitis,  and  before  the  time  that  intraspinal  tumors  were 
differentiated,  it  was  believed  that  this  variety  of  progressive  muscular 
atrophy  was  much  more  common  than  it  is  now  known  to  be.  That  it  is 
the  rarest  of  spinal  cord  diseases  is  conceded  by  all.  Few,  if  any,  have 
shown  a  willingness  to  follow  the  lead  of  Marie,  who  states  that  the  dis- 
ease has  in  reality  no  existence;  for,  after  all  of  the  conditions  that  are 
capable  of  giving  rise  to  a  similar  symptom-complex  are  excluded,  there 
still  remains  a  small  number  of  cases  in  which  the  diagnosis  of  progres- 
sive muscular  atrophy  due  to  destruction  of  certain  groups  of  cells  in  the 
ventral  spinal  cord  must  be  made.  The  symptoms  that  attend  the  develop- 
ment of  such  decay  in  these  cells  will  depend  upon  the  groups  of  cells  in- 
volved and  upon  the  severity  of  the  morbid  process.  It  has  previously 
been  said  that  the  disease  is  primarily  located  in  the  majority  of  cases  in 
the  lower  cervical  region.  This  causes  an  atrophy  of  the  muscles  of  the 
hand,  principally  of  the  interossei,  the  thenar  and  hypothenar  eminences, 
which  allows  the  hand  to  assume  gradually  a  typical  claw-like  appearance. 
The  atrophy  extends  to  involve  the  muscles  of  the  forearm,  the  shoulder 
girdle  and  arm,  and,  later  still,  the  musculature  innervated  by  the  motor 
cells  of  the  oblongata.     The  atrophy  may  finally  involve  the  trunk  and 
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lower  extremities,  pointing  to  the  implication  of  corresponding  cornual 
cells.  The  muscular  atrophy  is  attended  by  fibrillary  twitchings,  which 
are  severe  in  proportion  to  the  severity  of  the  trophic  process.  The  un- 
opposed muscles  pass  into  a  state  of  more  or  less  contracture,  depending 
upon  the  rapidity  of  the  atrophy  in  the  affected  part,  and  there  is  func- 
tional inability  of  a  part  or  an  extremity  proportionate  to  the  degree  and 
extent  of  the  contracture.  If  the  trophic  process  is  a  rapid  one,  there  is 
true  reaction  of  degeneration  to  the  faradic  and  galvanic  currents  in  the 
neuromuscular  apparatus ;  but,  if  it  is  slow  and  insinuating,  as  it  is 
usually,  the  electrical  reactions  are  quantitatively  diminished,  or  there 
is  only  partial  reaction  of  degeneration.  There  are  no  other  symptoms 
save  those  attributable  to  and  dependent  upon  the  depreciation  of  vitality 
and  nutrition  which  is  coexistent  with  the  disease.  These,  however,  are 
oftentimes  pronounced  and  are  the  only  ones  that  are  at  all  amenable  to 
treatment. 

The  course  of  the  disease  is  progressive,  but  not  uniformly  so.  It 
develops  in  an  insinuating  way,  and  continues  by  irregular  exacerbations 
until  it  renders  the  parts  absolutely  functionless.  Then  the  force  of  the 
disease  seems  to  be  spent,  but  after  a  variable  time  evidences  of  involve- 
ment of  contiguous  or  remote  groups  of  cells  appear,  and  the  symptoms 
thus  induced  continue  until  the  respective  part  becomes  useless.  All  this 
time  the  vitality  is  getting  gradually  impaired,  until  finally,  through  a 
continuance  of  this,  or  through  the  appearance  of  the  disease  in  muscles 
the  functioning  of  which  is  necessary  that  vital  processes  may  go  on,  the 
patient  succumbs. 

Etiology. — The  causes  of  this  variety  of  the  disease  are  unknown.  It 
occurs  more  often  in  men  than  in  women,  and  especially  during  the  years 
of  mature  adult  life.  It  is  rarely  seen  in  any  other  classes  than  laborers 
and  artisans.  It  has  been  attributed  to  recent  and  remote  injury,  both 
of  the  parts  that  show  the  atrophy  and  of  the  spinal  cord;  but  it  is  un- 
likely that  trauma  has  any  determining  influence,  nor  has  exposure  to 
cold.  On  the  other  hand,  the  relationship  of  occupation  to  the  occur- 
rence of  the  disease  is  a  well-established  one,  and  theoretically  we  can 
assume  that  there  is  an  exhaustion  of  the  peripheral  neurons  supplying 
the  musculature  that  is  put  to  excessive  activity  in  smiths,  polishers, 
embroiderers,  etc.  The  occurrence  of  the  disease  has  likewise  relation- 
ship to  the  infectious  fevers  and  to  some  of  the  metallic  poisons,  espe- 
cially lead. 

Syphilis  until  recently  has  been  considered  of  no  etiologic  importance 
in  the  disease,  but  the  Wassermann  reaction  has  been  found  positive  in 
a  number  of  clinically  pure  types  by  ourselves  and  Spiller.  Dana  also 
found  a  history  of  syphilis  in  33  per  cent,  of  his  cases.  It  remains  to 
be  determined  whether  these  are  instances  of  true  syphilitic  affection  of 
the  anterior  horns  or  the  result  of  syphilitic  disease  of  the  anterior  spinal 
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artery.     Suffice  it  to  say  that  in  every  case  both  the  blood  and  the  spinal 
fluid  should  be  carefully  studied  for  evidences  of  syphilis. 

Treatment. — The  treatment  of  acquired  spinal  muscular  atrophy  is  a 
forlorn  chapter  in  therapeutics.  There  is  an  impression  abroad  that 
the  disease  can  be  brought  to  a  standstill  by  the  use  of  strychnin  given 
hypodermically  in  large  doses.  To  a  certain  extent  our  own  experience 
corroborates  this  view.  We  have  had  under  observation  for  sixteen 
years  a  patient  in  whom  the  atrophy  seems  to  have  come  and  remained 
at  a  standstill  after  such  treatment,  combined  with  the  use  of  faradic 
electricity,  massage,  and  general  hygienic  measures.  We  have  treated  two 
other  patients  in  the  same  way  with  encouraging  results.  But  it  has 
failed  in  several  other  cases.  The  suggestion  to  use  strychnin  ema- 
nated from  Gowers,  and  he  is  more  enthusiastic  in  its  recommendation 
than  almost  any  other  writer.  The  nitrate  is  the  preferable  salt  to  use, 
and  it  should  be  given  in  from  one-eightieth  to  one-sixtieth  of  a  grain, 
and  gradually  increased  until  the  dose  is  brought  up  to  one-eighth 
of  a  grain,  depending  upon  the  results  which  attend  its  administration, 
and  continued  for  a  period  of  from  two  to  four  months.  If  symptoms 
of  improvement  do  not  follow  such  a  trial  it  should  be  discarded, 
except  as  it  may  be  used  to  meet  certain  symptomatic  indications. 
Apart  from  this  nothing  has  been  recommended  that  approaches 
specific  medication.  The  most  important  measures  in  the  treatment  are 
rest  of  the  muscles  that  are  beginning  to  atrophy,  the  use  of  electricity 
and  massage  to  prevent  the  superimposition  of  inactivity  atrophy,  and 
tlic  maintenance  of  a  high  degree  of  nutrition  by  regulation  of  the  diet, 
exercise,  hygiene,  rest,  and  sleep,  and  the  general  state  of  the  patient's 
bodily  and  mental  health.  So  far  as  the  causal  therapy  is  concerned,  it 
goes  without  saying  that  there  should  be  at  once  a  cessation  of  the  occu- 
pation under  the  auspices  of  which  the  disease  developed,  and,  if  any 
relationship  can  be  traced  between  infectious  diseases  or  intoxications 
and  the  occurrence  of  the  disease,  medicinal  measures  should  be  taken  to 
counteract  and  overcome  them.  The  uselessness  of  electricity  and  massage 
in  the  treatment  of  progressive  muscular  atrophy  is  unswervingly  con- 
tended for  by  some,  but  it  is  the  experience  of  most  physicians  and  our, 
own  that,  when  used  with  moderation,  they  are  agencies  of  considerable 
value  in  delaying  the  progress  of  the  disease.  Massage  is  more  serviceable 
than  electricity.  In  using  massage  only  the  gentlest  kneading  move- 
ments should  be  employed.  A  very  weak  faradic  current  should  be  ap- 
plied daily  to  the  affected  muscles  for  about  five  minutes.  The  danger 
is  that  too  strong  a  current  will  be  used.  If  the  faradic  current  does  not 
cause  any  response,  the  galvanic  current  should  be  used,  both  to  redden 
the  skin  and  to  cause  very  slight  contraction  in  the  muscles.  The  real 
danger  from  the  use  of  electricity  lies  in  the  exhaustion  produced  in 
the  already  severely  affected  muscles,  and,  unless  it  can  be  most  skillfully 
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applied,  its  use  should  be  avoided  entirely.  To  maintain  the  general 
nutrition  use  must  be  made  of  mild  forms  of  tonic  hydrotherapy,  of 
exercise,  of  tonifying  medicines,  such  as  arsenic,  iron,  small  doses  of 
mercury,  and  iodid  of  potassium. 

Cacodylate  of  sodium  in  doses  of  %-3  grains — gm.  0.016-0.195 — 
hypodermically  every  day  for  twenty  doses  has  been  warmly  recom- 
mended. Whatever  effect  it  has  is  purely  tonic  in  character,  since  it 
exerts  no  direct  influence  upon  the  course  of  the  disease.  It  is  best  ad- 
ministered daily  for  twenty  doses,  then  withheld  for  a  similar  period. 
Given  in  alternation  with  strychnin  nitrate,  it  often  has  a  remarkably 
tonic  effect  and  is  well  worthy  of  consideration  in  every  case. 

The  animal  extracts  have  been  recommended,  particularly  extract  of 
the  thyroid  gland,  but  tlie  published  experience  seems  to  be  decidedly 
against  it  Change  of  climate,  the  visiting  of  various  health  resorts, 
and  sea  voyages,  all  of  which  are  not  infrequently  advised,  are  use- 
less, save  as  they  may  contribute  to  the  maintenance  of  the  patient's 
morale  and  courage.  Unlike  its  opposite,  tabes,  or  progressive  degenera- 
tion of  the  peripheral  sensory  neuron,  Avhose  progress  is  almost  invariably 
hindered  by  persistent,  indefatigable  treatment,  progressive  muscular 
atrophy  is  not  infrequently  accelerated  by  anything  approaching  active 
treatment.  It  remains  to  be  said,  therefore,  that  the  results  of  treatment 
should  be  carefully  watched,  and,  if  the  disease  is  progressing,  all  attempts 
at  treatment  directed  specifically  to  the  atrophic  process  should  be  inter- 
dicted, while  the  therapeutic  efforts  are  centered  in  maintaining  the  gen- 
eral health. 

The  family  type  of  spinal  progressive  muscular  atrophy  is  reverted  to 
here  merely  for  the  sake  of  completeness.  So  far  no  therapeutic  meas- 
ure has  been  suggested  that  has  the  slightest  effect  in  staying  or  modify- 
ing the  course  of  the  disease.  Clinically  there  are  two  types  of  this  af- 
fection, one  that  corresponds  in  the  distribution  of  the  muscular  atrophy 
with  the  Aran-Duchenne  type,  and,  secondly,  the  more  frequent  variety, 
in  which  the.  muscular  atrophy  begins,  apparently,  in  the  muscles  of  the 
lumboabdominal  girdle,  and  successively  involves  those  of  the  hips,  the 
thighs,  and  the  legs.  The  disease  is  characterized  by  its  beginning  in 
infancy  or  early  childhood ;  by  its  manifestation  in  more  than  one  mem- 
ber of  the  same  family;  by  its  progressive  course;  by  the  symmetrical 
location  of  the  atrophy;  and  by  the  absence  of  any  other  symptoms  than 
those  due  to  the  decay  of  the  peripheral  motor  neuron.  The  disease 
ends  fatally  in  from  one  to  three  years. 
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Chronic  Progressive  Bulbar  Paralysis 
(Lahioglossolaryngeal  Paralysis) 

Clinically  this  disease  consists,  as  its  name  implies,  of  a  paralysis  of 
the  lips,  tongue,  and  larynx,  causing  a  destruction  of  some  or  all  of  the 
functions  of  these  parts,  associated  with  atrophy,  particularly  of  the  lips 
and  tongue.  Anatomically  it  is  dependent  upon  a  progressive  atrophy 
of  the  motor  nuclei  in  the  ventral  portion  of  the  oblongata.  The  clinical 
phenomena  of  the  disease  are  gradual  disturbance  of  articulation,  charac- 
terized by  slowness  and  indistinctness;  difficulty  of  mastication  and  of 
swallowing;  in  brief,  difficulty  in  executing  any  of  the  movements  sub- 
served by  the  musculature  supplied  by  the  ninth,  tenth,  eleventh,  and 
twelfth  nerves.  The  inability  to  close  the  mouth  and  to  pucker  the  lips 
gives  to  the  lower  half  of  the  face  a  characteristic  expression,  while  the 
atrophy  of  the  lips  and  tongue,  accompanied  by  fibrillary  contractions, 
is  apparent  to  the  eye  and  to  the  touch.  As  the  disease  progresses,  the 
manifestations  of  labial  and  lingual  prehension,  articulation,  mastication, 
swallowing,  and  laryngeal  activity  become  more  and  more  impaired,  while 
evidences  of  encroachment  upon  the  lateral  nucleus  of  the  pneumogastric 
are  manifest  by  attacks  of  cardiac  palpitation  and  syncope.  There  are 
no  sensory  disturbances.  The  electrical  excitability  of  the  muscles  is  the 
same  as  in  the  spinal  form  of  progressive  muscular  atrophy.  The  actual 
causes  of  the  disease  are  unknown.  Like  progressive  spinal  muscular 
atrophy,  the  disease  occurs  in  individuals  who  have  put  the  musculature 
supplied  by  the  peripheral  motor  neurons  of  the  oblongata  to  exhaustive 
use,  and  the  degenerative  changes  in  these  neurons  are  the  natural  suc- 
cessors of  exhaustion.  Thus  the  disease  has  been  observed  in  glass-blow- 
ers, buglers,  and  cornet-players.  Progressive  bulbar  paralysis  is  a  rare 
disease  at  any  age,  and  particularly  so  in  the  young,  except  the  familial 
form,  which  will  be  referred  to  later.  Occasionally  it  is  seen  in  advanced 
life.  The  disease  occurs  about  one-third  more  frequently  in  males  than 
in  females,  and  the  cases  observed  in  females  develop  at  relatively  a  more 
advanced  age.  Factors  which  are  often  held  responsible  as  causative  of 
degeneration  in  other  parts  of  the  nervous  system,  such  as  rheumatism, 
syphilis,  and  gout,  cannot  be  claimed  as  etiological  factors  in  this  disease, 
it  being  rare  to  find  that  the  poison  of  these  diseases  has  ever  found  a  foot- 
hold in  the  system ;  nor  can  it  be  said  that  the  disease  is  closely  associated 
with  degeneration  of  blood  vessels,  aside  from  the  fact  that  it  commonly 
occurs  at  an  epoch  when  arteriosclerosis  usually  takes  place. 

The  exciting  causes  are,  first  and  most  important,  overexertion,  par- 
ticularly of  the  mouth  and  vocal  apparatus,  fright  and  anxiety,  enervat- 
ing habits,  exposure  to  cold,  and  all  forms  of  depraving  influences.    Theo- 
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retically,  it  is  considered  that  toxic  factors  may  be  operative  in  some 
cases,  but  the  only  proof  of  such  that  can  be  advanced  is  one  of  analogy. 
In  a  few  cases,  however,  it  has  been  observed  that  the  disease  occurred 
after  lead  poisoning,  diphtheria,  and  influenza.  But  in  considering  these 
cases  it  must  be  kept  in  mind  that  many  of  them  were  reported  at  a  time 
when  the  symptom-complex  now  described  under  bulbar  neuritis  was  un- 
known. Occasionally  degenerative  bulbar  palsy  seems  to  develop  secon- 
darily to  acute  inflammatory  bulbar  paralysis,  just  as  progressive  muscular 
atrophy  seems  now  and  then  to  follow  many  years  after  a  poliomyelitis  of 
infancy.  Not  infrequently  progressive  bulbar  palsy  is  merely  an  exten- 
sion upward  of  the  degenerative  process  that  is  at  the  bottom  of  spinal 
progressive  muscular  atrophy  and  amyotrophic  lateral  sclerosis.  A  glio- 
matosis  of  the  central  canal  extending  into  the  fourth  ventricle  and  the 
development  of  a  tumor  in  the  oblongata  may  likewise  cause  the  syn- 
drome of  bulbar  palsy.  Very  rarely  the  formation  of  an  islet  of  multiple 
sclerosis  or  a  number  of  them  in  the  ventral  portion  of  the  oblongata 
may  cause  the  syndrome  of  this  disease. 

The  duration  of  the  disease  is  a  very  variable  one.  Some  cases  run 
a  uniformly  progressive  course,  and  terminate  fatally  within  one  or  two 
years.  In  other  cases  the  course  of  the  disease  is  characterized  by  pe- 
riods of  improvement,  or  at  least  by  remission  of  some  of  the  distress- 
ing symptoms.  Such  remissions  are  temporary,  and  do  not  influence 
the  eventual  fatal  outcome,  although  they  may  add  to  the  patient's 
days  and  comfort.  Very  rarely,  probably  never,  does  the  progress  of  the 
disease  come  to  a  standstill.  The  course  is  essentially  chronic,  and  month 
after  month  the  gradual  increase  in  the  intensity  of  the  symptoms,  not- 
withstanding the  most  assiduous  treatment,  is  lamentable  and  discourag- 
ing. It  is  uncommon  for  the  disease  to  take  more  than  from  three  to 
four  years  to  run  its  course,  but  occasionally  it  lasts  more  than  twice  that 
length  of  time.  The  immediate  cause  of  death  is  universal  exhaustion, 
death  occurring  from  heart  failure,  attacks  of  syncope,  or  the  pneumonia 
of  swallowing;  foreign  substances,  principally  those  taken  for  alimenta- 
tion, pass  into  the  lar^Tix  and  into  the  respiratory  passages  and  cause 
strangulation  and  suifocation,  bronchopneumonia  and  localized  pulmonary 
gangrene. 

Treatment.^ — Although  this  disease  leads  uniformly  to  a  termination 
which  no  therapy  is  able  to  avert,  and  although  oftentimes  our  most 
strenuous  efforts  to  delay  the  fatal  outcome  are  negative,  nevertheless, 
in  the  majority  of  cases,  not  only  can  the  patient's  comfort  be  contributed 
to,  but  his  existence  materially  prolonged  by  assiduous  and  proper  treat- 
ment. The  real  causation  of  the  disease  being  unkno^^^l,  it  is  impossible 
to  speak  of  causal  or  prophylactic  treatment  other  than  to  say  that  occu- 
pation or  injurious  indulgences  that  may  possibly  have  any  influence 
upon  the  disease  should  be  interdicted  and  avoided.     The  most  important 
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factors  in  the  treatment  of  chronic  progressive  bulbar  paralysis  are  the 
maintenance  of  the  patient's  nutrition  and  the  securing  of  as  nearly 
as  possible  complete  rest  to  the  muscles  that  are  imdergoing  atrophy.  A 
semisolid  and  liquid  diet  should  be  adopted  from  the  beginning,  and 
this  of  the  most  nourishing  kind.  Milk  and  its  various  preparations, 
eggs,  raw  or  slightly  boiled,  the  most  concentrated  meat  soups  and  nour- 
ishing gruels,  should  form  the  principal  part  of  the  dietary.  The  amount 
of  force  required  to  masticate  and  swallow  meat  and  the  consequent  ex- 
haustion more  than  counterbalance  any  benefits  to  be  derived  from  it. 
The  proteids,  although  important  energizing  agents  and  tissue  builders, 
are  not  so  urgently  required  as  to  warrant  giving  them  in  the  shape  of 
meat  that  must  be  chewed  and  swallowed.  Proteids  that  admit  of  being 
given  in  liquid  or  in  semisolid  form  fulfill  every  requirement.  Careful 
diet  lists  should  be  prepared  and  the  form  of  food  changed  with  suflScient 
frequency  to  prevent  the  patient  from  tiring  of  it.  It  is  a  mistake  to 
consider  that  a  larger  amount  of  food  than  is  necessary  to  keep  up  the 
patient's  weight  is  of  any  considerable  benefit.  It  is  advisable  to  remove 
dry  breadstuffs  early  from  the  dietary,  as  they  are  most  liable  to  enter 
the  glottis  and  provoke  severe  attacks  of  spasmodic  coughing.  Semisolids 
are  swallowed  with  greater  ease  than  liquids.  As  soon  as  swallowing 
becomes  especially  difficult,  resort  should  be  had  to  the  feeding  tube. 
The  diminished  sensibility  of  the  palate  and  vault  of  the  pharynx  which 
these  patients  have  during  the  later  stages  of  the  disease  contributes  to 
the  ease  and  comfort  with  which  the  tube  can  be  passed.  It  cannot  be 
too  strongly  emphasized  that  this  mode  of  feeding  should  not  be  left  until 
the  patient  is  absolutely  incapable  of  making  deglutitory  efforts.  This 
mode  of  feeding  may  often  be  supplemented  by  limited  rectal  alimenta- 
tion. As  a  rule,  all  forms  of  alcoholic  drinks  are  harmful  in  this  disease. 
Their  ingestion  tends  not  alone  to  make  the  patient  more  uncomfortable 
by  contributing  to  palpitation  of  the  heart  and  flushings,  but  they 
have  a  depressing  after-effect,  which  is  very  bad.  Any  beneficial  in- 
fluence they  have  to  stimulate  the  nutrition  is  easily  obtained  from  the 
administration  of  a  mildly  alcoholic  or  non-alcoholic  malt  extract.  The 
same  may  be  said  of  tea  and  coffee;  cacao,  however,  is  a  nutriment  of 
real  value.  The  patient  should  be  prevented  from  using  his  voice  with 
the  same  scrupulousness  as  in  pneumonia.  The  early  formation  of  the 
habit  of  communicating  desires  and  thoughts  graphically  can  only  be 
advantageous  and  it  is  to  be  commended.  Feeble  efforts  to  dislodge  food 
that  gets  between  the  teeth  and  cheeks  by  the  tongue,  as  well  as  all  other 
unnecessary  movements  performed  by  the  labioglossolaryngeal  muscula- 
ture, are  to  be  deprecated. 

The  two  therapeutic  measures  which  can  be  made  use  of  by 
the  physician  with  the  best  prospects  of  affording  some  relief  are  elec- 
tricity and  strychnin.     Various  ways  of  applying  the  former  have  been 
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advised.  Any  benefit  to  be  derived  from  this  procedure  is  obtained 
through  its  preservative  influence  on  the  degenerating  muscles,  and 
not  in  any  way  on  the  degenerative  process  in  the  oblongata.  There- 
fore, passing  the  galvanic  current  from  one  mastoid  process  to  another, 
or  galvanization  of  the  cervical  vertebral  column,  is  not  advocated.  The 
use  of  the  constant  current  to  cause  slight  contraction  of  the  muscles  of 
the  face,  tongue,  lips,  and  pharyngeal  miiscles,  and  to  cause  artificial 
swallowing  movements  for  a  few  minutes  each  day,  is  the  electrical  pro- 
cedure that  is  advised.  As  in  all  such  degenerations,  the  danger  is  that 
too  much  rather  than  too  little  electricity  will  be  given.  The  electrical 
treatment  should  be  kept  up  every  day  for  two  months,  each  seance 
lasting  for  from  five  to  ten  minutes,  and  then  an  estimate  taken  of 
its  effect.  Particular  warning  must  be  given  against  the  use  of  the 
galvanic  current  in  this  disease  without  a  rheostat  and  milliampere- 
meter,  since  the  same  rule  applies  to  the  already  exhausted  muscles 
in  this  instance  as  in  the  spinal  form.  The  patient's  comfort  and  well- 
being  are  frequently  contributed  to  by  a  moderate  amount  of  general 
faradization,  and  by  the  use  of  massage.  We  have  never  been  able  to 
convince  ourselves  that  massage  of  the  atrophying  parts  was  of  the  slight- 
est service,  but  general  massage,  if  given  with  sufficient  mildness,  may 
exercise  a  tonifying  effect  on  the  nutrition.  Although  the  beneficial  ef- 
fects of  strychnin  are  never  so  apparent  in  this  disease  as  they  are  occa- 
sionally in  its  analog,  progressive  muscular  atrophy  of  spinal  origin,  yet 
it  is  the  most  satisfactory  vascular  and  muscular  tonic  available  in 
chronic  progressive  bulbar  palsy.  It  should  not  be  given  hypodermically. 
In  many  cases  it  can  be  advantageously  combined  with  small  doses  of 
morphin,  especially  when  the  patient  complains  of  dyspnea.  The  mor- 
phin,  given  in  from  one-thirtieth  to  one-fifteenth  of  a  grain  twice  a  day, 
acts  as  a  reliable  cardiac  stimulant,  Avhile  it  exercises  a  soothing  effect 
upon  the  patient's  mind.  The  latter  effect  is  well  manifest  in  the  relief 
of  the  dyspnea,  which  is  almost  always  partly  psychical.  The  use  of 
iodid  of  potassium,  mercury,  and  the  salicylates,  with  the  idea  of  specific 
and  alterative  action,  as  has  been  recommended  by  some  writers,  is  a 
fallacy.  Unless  a  history  of  comparatively  recent  syphilis  or  rheumatism 
can  be  obtained,  or  unless  the  serological  findings  indicate  their  employ- 
ment, such  drugs  are  harmful.  Nitrate  of  silver,  phosphate  of  zinc,  and 
ergot  have  been  used  extensively,  but  they  cannot  be  recommended. 

Aside  from  steadying  the  nutritive  balance  by  restoratives  and  aids  to 
digestion  and  guarding  the  patient  against  factors  that  produce  excite- 
ment or  depression,  the  treatment  is  symptomatic.  The  patient  should 
lead  a  quiet,  uneventful  life,  as  free  as  possible  from  strife,  worry,  and 
anxiety.  Exercise  in  the  open  air,  in  moderation,  is  essential,  but  care 
is  to  be  taken  that  it  is  not  carried  to  the  point  of  fatigue.  The  utiliza- 
tion of  an  occasional  course  of  mild  cold  water  treatment  for  its  tonify- 
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ing  eiTects  and  to  keep  up  the  patient's  general  nutrition  is  advisable. 
The  symptoms  that  not  infrequently  require  particular  treatment  are 
drooling,  coughing,  dyspnea,  syncope,  cardiac  palpitation,  and  hysterical 
types.  Drooling  is  not  so  common  a  symptom  as  might  be  inferred  from 
reading  some  of  the  older  authors,  but  occasionally  it  is  not  only  depress- 
ing and  exhausting  to  the  patient,  but  very  annoying  to  those  about  him. 
It  is  but  slightly  influenced  by  belladonna  and  its  alkaloid,  or  by  any 
other  medication  save  morphin.  As  it  is  not  advisable  to  give  the  latter 
in  quantities  sufficient  to  aifect  the  secretion,  the  drooling  must  be  com- 
bated by  absolute  quiet  of  the  patient.  When,  however,  it  seems  to  be 
very  exhausting,  no  hesitation  should  be  had  in  the  use  of  morphin  for 
a  few  doses.  Attacks  of  spasmodic  coughing  and  which  are  usually  due 
to  the  entrance  of  foreign  particles  into  the  air  passage,  owing  to  incom- 
plete closure  of  the  glottis,  are  oftentimes  a  most  annoying  and  exhaust- 
ing symptom.  It  can  be  relieved  temporarily  by  the  administration  of 
medicines  that  tend  to  blunt  the  sensation  of  the  larynx,  such  as  the  bro- 
mids  and  morphin.  But  there  is  some  danger  in  using  these  substances. 
The  spasmodic  cough  is  nature's  signal  that  foreign  substances  are  at- 
tempting to  enter  the  respiratory  passages.  If  the  sensibility  of  the 
laryngeal  mucous  membrane  is  blunted,  the  entrance  of  such  foreign  sub- 
stances may  be  unsignaled,  and  lead  up  to  the  occurrence  of  "swallow- 
ing" pneumonia.  Despite  this,  small  doses  of  morphin  or  cocain  must 
oftentimes  be  used  to  combat  the  symptoms,  but  during  their  administra- 
tion extra  caution  must  be  had  in  the  feeding  of  the  patient. 

Dyspnea,  syncope,  and  cardiac  palpitation  are  all  in  the  beginning  of 
the  disease  partly  psychical,  and  more  may  be  accomplished  for  their 
amelioration  by  suggestion  and  by  assurance  that  these  symptoms  are  of 
no  significance  than  by  the  administration  of  drugs.  However,  the  effects 
of  a  cold  water  compress  or  ice-bag  over  the  heart,  the  administration  of 
a  pungent  aromatic  cardiac  stimulant,  such  as  ammonia  or  ether,  may 
be  partly  psychical  as  well  as  physical,  and  beneficial  for  both  reasons. 
Hysterical  attacks  superimposed  upon  bulbar  palsy  are  most  distressing 
to  witness,  and  extremely  exhausting  to  experience.  The  treatment  that 
is  applicable  to  them  does  not  differ  from  that  which  is  serviceable  in 
hysterical  attacks  occurring  without  organic  disease.  It  has  not  seemed 
to  me  that  the  hysterical  attacks  have  added  to  the  gravity  of  the  disease 
in  two  patients  with  chronic  bulbar  progressive  paralysis,  who  have  been 
for  a  number  of  years  under  observation. 

If  paralysis  of  the  vocal  cords  or  the  entrance  of  foreign  substances 
into  the  respiratory  passages  makes  suffocation  imminent,  one  should  not 
hesitate  to  perform  tracheotomy. 

Family  Form  of  Chronic  Progressive  Bulbar  Paralysis. — The  famil- 
ial or  hereditary  variety  of  chronic  progressive  bulbar  paralysis  has  been 
recognized  only  within  recent  times.     It  is  apparently  very  infrequent, 
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even  compared  with  the  variety  just  described.  It  occurs  under  practically 
the  same  conditions  as  the  infantile  and  familial  forms  of  spinal  pro- 
gressive muscular  atrophy.  It  occurs  in  infancy  and  during  the  devel- 
opmental years  of  life,  and  has  no  particular  symptomatic  features,  aside 
from  the  ordinary  form,  save  a  participation  in  the  atrophy  and  paraly- 
sis of  the  upper  facial  musculature.  This  is  especially  true  of  the  cases 
of  familial  bulbar  paralysis  detected  in  infancy.  Familial  bulbar 
paralysis  in  the  adult  would  seem  to  be  unattended  with  involvement  of 
the  upper  facial,  but  it  has  the  unusual  complication  of  muscular  atrophy, 
especially  of  the  muscles  of  the  neck.  As  in  chronic  degenerative  pro- 
gressive bulbar  palsy,  the  disease  is  a  progressive  one  toward  a  fatal  end- 
ing, but  the  course  of  the  disease  is  oftentimes  very  slow,  from  ten  to 
twenty  years  elapsing  before  the  termination.  The  course  of  the  disease 
is  apparently  uninfluenced  by  treatment,  save  in  general  and  symptomatic 
indications  pointed  out  for  the  idiopathic  form.  These  should  be  fol- 
lowed out  as  consistently  as  possible  in  this  form.  The  infantile  famil- 
ial variety  is  not  infrequently  superimposed  upon  the  spinal  variety  of 
progressive  muscular  atrophy,  or  a  forerunner  of  the  former,  and  the 
treatment  for  the  one  is  likewise  the  treatment  for  the  other. 

Asthenic  Bulbar  Paralysis 

Asthenic  bulbar  paralysis,  myasthenia  gravis  pseudoparalytica,  bulbar 
paralysis  without  anatomical  foundation,  are  the  designations  given  to 
a  class  of  cases  in  which  the  symptoms  in  their  entirety  resemble  very 
closely  chronic  degenerative  bulbar  palsy,  and  in  which  after  death — a 
termination  to  which  the  majority  lead  after  a  variable  time — examina- 
tion of  the  motor  neurons  as  well  as  of  other  systems  of  the  body  fails 
to  reveal  any  striking  departures  from  normal. 

Nothing  is  known  of  the  causation  of  the  disease.  Of  the  cases  re- 
ported the  majority  have  been  under  the  age  of  thirty,  although  it  does 
appear  during  middle  age  and  even  later.  It  has  been  observed  in  a 
patient  with  profound  chlorosis.  The  possibility  that  it  is  dependent 
upon  a  chronic  intoxication  of  endogenous,  or  possibly  of  exogenous,  origin 
has  been  suggested.  There  is  much  in  the  irregular  course  of  the  disease 
as  it  manifests  itself  in  some  patients  that  lends  color  to  the  view  that 
it  is  dependent  upon  injurious  agencies,  the  source  of  which  is  within 
the  body.  Various  agencies  have  been  regarded  as  etiologic  factors.  In 
many  cases  an  enlarged  thymus  has  been  found,  in  others  diseased  para- 
thyroids, in  one  case  adenoma  of  the  hypophysis.  As  the  disease  fre- 
quently exhibits  symptoms  referable  to  disturbed  thyroid  secretion,  a  re- 
lationship between  the  two  has  been  sought.  Disturbances  of  calcium 
metabolism,  ammonia  excretion,  and  creatinin  excretion  have  been  fre- 
quently observed. 
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The  symptoms  usually  develop  slowly.  The  patient  may  have  com- 
plained for  an  indefinite  time  of  easily  induced  fatigue  and  a  feeling  of 
overpowering  exhaustion  after  comparatively  slight  effort.  The  develop- 
ment of  the  symptoms  may,  however,  be  rapid,  so  that  the  disease  reaches 
its  height  in  a  few  weeks.  Frequently  the  initial  symptom  that  attracts 
the  patient's  attention  is  ptosis  of  one  or  both  sides.  The  ptosis  may 
appear  first  on  one  side,  then  disappear,  and  the  upper  lid  of  the  oppo- 
site side  becomes  aifected,  or  it  may  occur  on  both  sides  simultaneously 
and  be  associated  with  paresis  of  some  muscles  supplied  by  the  oculo- 
motor nerve,  such  as  the  internal  or  -superior  rectus.  Following  this,  or 
going  before,  there  occur  weakness  of  the  muscles  of  mastication,  paresis 
of  the  lower  part  of  the  face,  and  defect  in  articulation  and  in  vocaliza- 
tion, which  is  associated  with  paresis  of  the  abductors  and  adductors  of 
the  vocal  cords.  The  voice  becomes  nasal  and  talking  tires  the  patient 
and  quickly  exhausts  his  capacity  in  this  direction.  The  lips  are  un- 
wieldy and  there  may  or  may  not  be  paresis  of  the  tongue;  swallowing 
is  difficult  or  impossible,  fluids  regurgitate,  and  the  soft  palate  is  lax  and 
responds  very  sluggishly  to  mechanical  irritation.  General  weakness  with 
a  feeling  of  exhaustion  in  the  trunk  and  extremities,  true  amyasthenia 
of  all  the  motor  parts  of  the  body  develops  symmetrically,  at  the  same 
time  with  or  after  the  bulbar  symptoms.  In  exceptional  cases  the  weak- 
ness manifests  itself  first  in  the  arms,  extends  to  the  legs,  and  eventually 
shows  itself  in  the  cranial  nerves.  As  the  disease  progresses,  and  this 
it  may  do  with  considerable  rapidity,  respiratory  and  cardiac  symptoms 
become  very  distressing  and  foreshadow  dissolution.  The  course  of  the 
disease  is  irregular,  made  up  of  periods  of  remission  and  improvement 
and  of  periods  in  which  the  functions  of  the  motor  and  sympathetic 
nervous  systems  are  profoundly  impaired.  The  manifestations  through 
the  sympathetic  nervous  system  are  practically  those  of  shock  and  they 
are  irregularly  periodic  in  occurrence. 

In  contrast  to  true  bulbar  palsy  the  muscles  preserve  their  volume,  at 
least  there  is  no  true  degenerative  atrophy.  Electrical  irritability  of  the 
neuromuscular  apparatus  is  preserved,  but  frequently  exhausted  after 
brief  excitation,  and  irritability  is  not  regained  until  after  prolonged 
rest.  There  are  no  fibrillary  twitchings  of  the  muscles  of  the  face  and 
extremities,  and  the  deep  reflexes  are  present,  but,  like  the  electrical  irri- 
tability of  the  muscles,  their  excitability  is  quickly  exhausted  and  recov- 
ered only  after  rest.  This  is  known  as  the  myasthenic  reaction  and  is 
an  important  aid  in  distinguishing  the  disease  from  others  that  simulate 
it,  such  as  the  bulbar  form  of  disseminated  sclerosis  and  polioencephalitis 
superior.  There  are  no  disturbances  of  sensibility,  either  objective  or 
subjective,  and  the  special  senses  are  unaffected,  although  all  of  them 
become  speedily  fatigued.  Digestion  is  impaired  and  normal  intestinal 
activity  is  handicapped  by  lack  of  muscular  tone.    There  is  no  drooling  j 
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the  sphincters  are  intact;  and  the  psychical  faculties  are  unimpaired. 
The  shortest  duration  of  any  recorded  case  is  six  months.  We  had  under 
almost  daily  observation  a  typical  ease  for  upward  of  eleven  years. 

Treatment.- — Complete  and  absolute  rest  to  all  parts  of  the  body,  the 
eyes,  the  tongue,  the  throat,  and  the  extremities,  is  the  most  important 
factor.  Restoratives  and  the  careful  and  judicious  use  of  measures  to 
maintain  a  high  state  of  nutrition,  while  at  the  same  time  every  precau- 
tion is  taken  to  prevent  unnecessary  expenditure  of  energy  and  bodily 
waste,  will  be  followed  by  the  best  results.  Artificial  feeding  by  means 
of  the  stomach  tube  should  not  be  resorted  to,  as  the  movements  of  re- 
gurgitation caused  by  the  passage  of  the  tube  are  more  exhausting  to  the 
patient  than  is  the  act  of  swallowing  artificially  masticated  and  liquid 
food.  Oppenheim  warns  against  the  use  of  electricity  for  the  purpose  of 
causing  muscular  contraction,  but  recommends  central  galvanization.  The 
usefulness  of  the  latter  has  been  corroborated  by  Goldflam,  who  reports 
the  recovery  of  four  patients.  In  the  treatment  of  one  case  which  has 
been  very  successful  central  galvanization  was  employed  and  the  galvanic 
current  to  produce  the  weakest  possible  contraction  of  the  muscles  mani- 
festing the  asthenia. 

If  it  is  borne  in  mind  that  in  this  disease  all  the  voluntary  muscles, 
and  especially  the  oblongata  musculature,  are  in  such  a  state  that  slight 
stimulation  soon  exhausts  them,  it  will  not  be  necessary  to  warn  against 
the  incautious  use  of  strychnin,  massage,  and  electricity,  the  three  most 
available  muscle  tonics.  All  of  these  may  be  employed  if  intelligence 
directs  their  use.  Strychnin  should  be  given  in  extremely  small  doses, 
while  its  effects  are  carefully  watched,  and  the  moment  it  produces  any 
feelings  comparable  to  fatigue  and  exhaustion  after  its  physiological  ef- 
fects have  worn  off  the  dose  should  be  materially  diminished.  It  is  most 
useful  when  symptoms  of  inefficiency  of  the  sympathetic  nervous  system 
are  conspicuous.  Another  drug  used  to  good  advantage  under  like  aus- 
pices is  the  salicylate  of  physostigmin  in  from  1-100  to  1-40-grain  doses. 
Massage  and  galvanic  electricity  may,  I  believe,  be  used  to  advantage  if 
care  and  attention  are  given  to  their  application,  and  if  they  are  given  in 
sufficiently  small  dosage. 

There  is  no  specific  diet  to  be  recommended.  Excess  of  carbohydrates, 
calcium  in  large  quantities,  and  albumin  have  been  tried,  but  with  little 
success.  Recently  considerable  attention  has  been  paid  to  the  ductless 
glands.  Administration  of  suprarenal  substance,  spermin,  thyroidin,  hy- 
pophysis, and  ovarian  substances  have  all  been  employed  with  no  relief, 
and,  on  the  contrary,  the  condition  has  often  been  made  much  worse.  Ex- 
tirpation of  the  thymus  when  persisting  has  been  recommended,  but  never 
tried.     X-ray  exposures  over  the  thymus  have  also  been  of  no  avail. 


PROGRESSIVE    MUSCULAR   ATROPHIES  257 


Chronic  Peogeessive  Ophthalmoplegia 

When  the  ganglion  cells  in  the  ventral  portion  of  the  pons  undergo 
disease  changes  similar  to  those  constituting  the  pathology  of  progressive 
muscular  atrophy  and  progressive  bulbar  paralysis,  the  result  clinically 
is  bilateral  atrophy  and  palsy  of  the  external  muscles  of  the  eye,  to  which 
the  name  chronic  progressive  ophthalmoplegia  is  given.  Like  the  other 
forms  of  progressive  muscular  atrophy,  there  are  nosologically  two  va- 
rieties— the  hereditary  infantile  form  and  the  acquired  idiopathic  form. 
The  acquired  variety  is  the  more  common.  The  pathological  change  un- 
derlying it  is  similar  to  that  of  chronic  bulbar  paralysis  and  chronic 
progressive  muscular  atrophy,  and  it  may  complicate  or  be  complicated 
by  either  of  these  two  conditions,  particularly  the  former.  The  variety 
of  bulbar  paralysis  that  is  associated  with  chronic  progressive  ophthalmo- 
plegia is,  however,  not  so  typical  clinically  as  the  uncomplicated  variety. 
The  same  is  true  for  progressive  muscular  atrophy  of  the  Aran-Duchenne 
type.  In  other  words,  when  the  brunt  of  the  lesion  is  borne  by  the  cells 
of  the  pons  and  the  oblongata,  or  the  pons  and  the  cervical  cord,  the  re- 
sulting degeneration  is  neither  so  severe  nor  so  extensive  as  it  is  when 
the  pathological  changes  are  confined  exclusively  to  one  of  these  seg- 
ments. It  would  almost  seem  that  the  cause  of  the  pathogenetic  process 
when  distributed  over  a  larger  area  was  insufficient  to  produce  destruc- 
tion of  all  the  cells  in  a  given  area. 

Chronic  progressive  ophthalmoplegia  occurs  under  about  the  same 
auspices  as  the  other  two  varieties  of  progressive  muscular  atrophy  that 
have  been  described.  It  is  most  liable  to  develop  in  persons  from  twenty 
•  to  forty  years  of  age,  and  somewhat  more  often  in  males  than  in  females. 
Intoxications  and  infections,  as  w^ell  as  traumatism  and  exposure  to  cold, 
have  been  held  responsible  in  some  instances,  but  their  relationship  to 
this  disease  is  no  closer  than  is  their  relationship  to  the  other  progressive 
muscular  atrophies.  This,  in  truth,  is  very  insignificant.  It  is  more 
than  likely  that  some  of  the  cases  that  have  been  reported  a«  occurring 
after  diphtheria  and  poisoning  by  the  minerals,  such  as  lead,  were  de- 
pendent upon  a  rudimentary  form  of  neuritis  of  the  oculomotor  nerve. 
It  occasionally  develops  in  syphilitic  individuals  who  are  benefited  by  the 
administration  of  antisyphilitic  remedies,  and  thus  this  infection  is  con- 
sidered of  some  causal  importance.  It  is  most  commonly  a  complication 
or  integral  part  of  some  other  disease,  such  as  general  paresis,  locomotor 
ataxia,  multiple  sclerosis,  and  the  progressive  muscular  atrophies  already 
mentioned. 

The  disease  is  evidenced  clinically  by  the  gradual  and  progressive 
occurrence  of  functional  disability  of  the  external  muscles  of  the  eyes 
which  processes  until  these  muscles  are  completely  powerless,  usually 
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associated  with  a  slight  or  moderate  degree  of  ptosis.  The  initial  symp- 
tom is  diplopia,  but  the  patient  soon  unconsciously  suppresses  one  of  the 
images  and  depends  upon  monocular  vision,  so  that  after  the  disease  has 
lasted  for  a  time  the  patient  does  not  complain  of  seeing  double.  The 
internal  eye  muscles  are  usually  spared,  but  they  may  be  involved  to  a 
considerable  degree.  The  diagnosis  can  readily  be  made  by  process  of 
exclusion. 

The  congenital  variety  is  invariably  associated  with  lack  of  develop- 
ment and  functional  incapacity  of  the  facial  nerve.  This  form  of  the 
disease  is  akin  to  the  familial  varieties  of  bulbar  and  spinal  atrophy, 
that  are  supposed  to  be  dependent  upon  incomplete  development  or  atro- 
phy of  the  respective  nuclei.  The  course  of  the  disease  in  this  variety 
is  apt  to  be  more  stationary  and  is  sometimes  associated  with  evidences 
of  hypoplasia  of  other  parts  of  the  central  nervous  system. 

Treatment. — Less  can  be  done  in  the  treatment  of  chronic  progressive 
ophthalmoplegia  than  in  any  form  of  progressive  muscular  atrophy,  and 
for  the  simple  reason  that  we  are  unable  to  apply  the  measures,  such  as 
electricity,  massage,  and  rest,  that  have  some  capacity  to  delay  the  prog- 
ress of  the  atrophy  in  other  varieties  of  progressive  muscular  atrophy. 
Unless  there  be  some  specific  causation  of  the  disease,  such  as  syphilis  or 
metallic  intoxication,  that  allows  of  specific  medication,  efforts  at  treat- 
ment are  limited  to  maintaining  the  general  nutrition  of  the  patient,  and 
advising  complete  rest  of  the  muscles  involved.  Strychnin  does  not  seem 
to  be  of  any  use,  except  as  a  general  tonic,  nor  do  arsenic  and  iodid  of 
potassium.  When  the  disease  occurs  as  a  forerunner  or  concomitant  of 
other  diseases,  such  as  have  been  mentioned,  treatment  must  be  directed 
toward  opposing  them. 

Amyotkophic  Lateral  Sclerosis 

The  nosological  relationship  of  amyotrophic  lateral  sclerosis  to  the 
progressive  muscular  atrophies  has  already  been  spoken  of.  This  disease 
is  characterized  by  the  symptoms  of  progressive  muscular  atrophy  of  the 
Aran-Duchenne  type,  complicated  with  bulbar  involvement,  plus  spastic 
paresis,  particularly  of  the  lower  extremities,  and  exaggeration  of  the 
tendon  jerks  all  over  the  body.  The  symptoms  of  spasticity  usually  pre- 
cede those  of  atrophy,  and  it  is  therefore  believed  that  implication  of  the 
terminations  of  the  central  or  corticomotor  neurons  antedates  that  of  the 
peripheral  motor  neurons.  That  this  is  so  is  shown  not  only  by  the  oc- 
currence of  spastic  symptoms  before  the  trophic  symptoms,  but  by  the  fact 
that,  when  cases  come  to  autopsy,  the  morbid  process  in  the  central  motor 
neurons  gives  every  evidence  of  having  been  complete  for  some  time, 
while  that  in  the  peripheral  motor  neurons  is  in  progress.  Although 
occasionally  the  disease  is  accompanied  by  pathological  changes  in  other 
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parts  of  the  cord,  such  as  degeneration  of  the  posterior  columns,  as  a  rule 
the  symptom-complex  does  not  include  any  disturbances  of  sensibility  or 
of  the  cutaneous  reflexes,  or  disturbance  of  the  functions  of  the  bladder 
or  bowels.  The  absence  of  such  symptoms  bespeaks  the  limitation  of  the 
disease  process  to  the  anterior  horns  and  pyramidal  tracts. 

The  causation  of  the  disease  is  practically  unknown.  From  analogy 
and  from  inference,  particularly  those  based  upon  the  findings  in  cases 
studied  microscopically,  it  is  believed  that  the  anatomical  basis  of  the  dis- 
ease is  conditioned  by  some  chronic  intoxication  acting  through  the  vas- 
cular system.  The  forces  that  determine  the  involvement  of  the  termina- 
tions of  the  central  motor  neurons  and  the  beginnings  of  the  peripheral 
motor  neurons  can  only  be  conjectured.  Such  injurious  influences  as 
hereditary  disposition  of  ganglion  cells  in  different  parts  of  the  cerebro- 
spinal axis  to  undergo  decay  without  adequate  cause,  manifested  by  the 
occurrence  of  nuclear  or  neuronic  diseases  in  the  collateral  ancestry ;  ex- 
hausting overwork  of  the  extremities ;  trauma  to  one  of  the  extremities 
or  to  the  spine;  vascular  depravity  following  repeated  exposure  to  cold, 
intoxications,  and  infections  may  have  this  effect,  but  we  cannot  prove 
it.  As  a  matter  of  fact,  infectious  disease,  syphilis,  intoxications,  cold, 
excesses,  and  the  like  have  apparently  very  little  relationship  to  the  oc- 
currence of  the  disease.  It  occurs  in  males  and  females  with  equal  fre- 
quency, and  develops  ordinarily  between  the  thirtieth  and  fortieth  year. 
Occasionally  the  onset  of  the  disease  is  rather  abrupt  and  the  patient  suc- 
cumbs in  from  twelve  to  eighteen  months.  As  a  rule,  however,  symptoms 
develop  insidiously  and  the  course  of  the  disease  averages  from  two  to 
three  years.  It  may,  however,  last  much  longer.  It  has  been  observed 
by  Dejerine  for  IG  years,  and  by  Flourod  for  10  years. 

There  is  a  well-established  familial  variety  of  amyotrophic  lateral 
sclerosis,  which,  like  all  other  familial  disease  of  this  class,  occurs  in 
childhood  and  ])ursues  a  very  chronic  course,  being  oftentimes  stationary 
for  a  number  of  years. 

Treatment. — The  treatment  of  amyotrophic  lateral  sclerosis  is  practi- 
cally the  same  as  that  for  chronic  myelitis,  in  addition  to  the  general 
measures  that  are  of  service  in  maintaining  the  nutrition  spoken  of  under 
spinal  progressive  muscular  atrophy.  No  drug  medication  has  the  slight- 
est effect  upon  the  course  of  the  disease.  The  intensity  of  the  s])asticity 
may  be  somewhat  decreased,  and  the  suffering  engendered  by  this  condi- 
tion mitigated  by  the  use  of  prolonged  lukewarm  baths,  in  which  the 
patient  may  remain  for  from  two  to  four  hours  out  of  the  twenty-four. 
The  crippling  of  the  patient  through  the  spasticity  and  contractures  that 
occur  in  the  unopposed  muscles  after  atro])hy  has  become  well  pronounced 
can  be  overcome  to  some  extent  by  the  persistent  use  of  active  and  passive 
gymnastics,  but  oftentimes  the  annoyance  and  fatigue  attending  such  in- 
dulgence more  than  counterbalance  the  slight  beneficial  effect.     Marburg 
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very  properly  warns  against  division  of  the  posterior  roots  for  the  relief 
of  spasticity  or  contractures  in  these  cases.  When  the  morbid  process 
invades  the  oblongata,  the  symptoms  of  bulbar  paralysis  should  be  treated 
in  the  same  way  as  has  already  been  mentioned  under  that  caption.  The 
same- care  must  be  expended  upon  the  feeding,  and  all  that  this  implies, 
that  is  necessary  in  true  bulbar  paralysis.  The  entire  treatment  of  amvo- 
trophic  lateral  sclerosis  may  be  summed  up  in  a  word :  make  the  patient 
as  comfortable  as  possible.  For  patients  who  can  afford  it,  this  is  most 
satisfactorily  accomplished  by  providing  them  an  intelligent  nurse.  Those 
w^ho  cannot  should  seek  the  shelter  and  care  of  a  hospital.  Despite  this 
gloomy  view  of  the  treatment  of  amyotrophic  lateral  sclerosis,  the  physi- 
cian should  not  despair.  It  is  not  too  sanguine  to  expect  that  nature 
has  provided  a  remedy  to  check  the  disease  if  it  can  be  found  and  applied 
before  the  neural  constituents,  the  decay  of  which  forms  the  anatomical 
basis  of  the  disease,  have  perished.  This  is  surely  true  if  the  pathogeny 
of  the  disease  is  the  result  of  some  chronic  intoxication.  If  the  disease 
is  a  teratological  defect,  a  disease  of  involution,  it  is  idle  to  search  for 
such  a  remedy. 

MUSCULAR    DYSTROPHY 

The  term  muscular  dystrophy  is  applied  to  that  form  of  atrophy  in 
which  the  primary  changes  are  in  the  muscles  themselves,  in  contradis- 
tinction to  ordinary  progressive  muscular  atrophy,  in  which  the  atrophy 
is  secondary  to  disease  of  the  ventral  horn  cells  of  the  spinal  cord,  or  the 
peripheral  motor  nerves.  Formerly  the  progressive  muscular  atrophies 
and  dystrophies  were  not  differentiated,  but  so  soon  as  it  began  to  be 
recognized  that  the  former  were  almost  invariably  acquired  diseases  of 
adult  life,  and  that  the  latter  were  either  family  or  hereditary  diseases, 
occurring  in  infancy  and  early  adult  life,  the  distinction  began  to  be 
made.  In  latter  years  the  tendency  has  been  to  draw  the  line  of  separa- 
tion very  closely,  from  an  anatomical  standpoint,  between  the  progressive 
muscular  atrophies  and  the  dystrophies.  The  result  is  a  more  or  less 
widely  disseminated  belief  that  in  the  dystrophies  there  are  no  pathologi- 
cal changes  in  the  spinal  cord.  As  a  matter  of  fact,  it  is  highly  prob- 
able that  in  every  case  of  the  latter  affection  there  are  secondary  changes 
throughout  the  entire  peripheral  motor  neurons,  especially  after  the  dis- 
ease has  existed  a  long  time. 

Anatomically  the  progi'essive  muscular  atrophies  may  be  classified, 
according  to  the  segment  of  the  peripheral  motor  neuron  that  is  affected, 
into  myelopathies,  neuropathies,  and  myopathies,  according  as  the  cell 
body,  the  neuraxon,  or  the  intramuscular  ending  is  primarily  involved. 
In  muscular  dystrophy  the  lesion  in  the  beginning  is  in  the  intramuscular 
nervous  substance.    The  pathological  changes  that  are  fpujid  in  the  neur^ 
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axon  and  in  the  ventral  horn  cells  are  secondary  and  have  nothing  to  do 
with  causing  the  phenomena  of  the  disease. 

Formerly  a  number  of  clinical  varieties  of  muscular  dystrophy  were 
described  and  much  energy  was  devoted  to  the  establishment  of  differen- 
tiations between  the  types;  but  to-day  it  is  fully  recognized  that  mus- 
cular dystrophy  is  a  distinct  disease  subject  to  variations  in  the  time  of 
its  development,  in  the  groups  of  muscles  which  are  affected,  and,  to  a 
less  important  degree,  in  its  clinical  features.  Separation  of  the  clinical 
forms  of  the  disease  is  of  no  service,  save  as  it  may  facilitate  prompt 
recognition  of  the  disease  and  thus  indirectly  contribute  to  an  estimation 
of  the  course  and  prognosis. 

Many  clinical  types  of  progressive  muscular  dystrophy  are  described, 
but  we  shall  refer  only  to  the  three  important  ones.  These  are :  1.  Pseudo- 
hypertrophic paralysis,  which  occurs  in  early  childhood,  more  often  in 
males  than  in  females,  and  which  shows  itself  first  in  the  lower  extremi- 
ties, especially  the  calves,  by  apparent  hypertrophy  of  these  and  other 
groups  of  muscles,  associated,  however,  with  loss  of  strength.  The  en- 
largement of  the  muscles  is  due  to  a  progressive  lipomatosis  which  goes 
on  at  the  expense  of  the  muscular  fibers  and  a  myosclerosis.  The  disease 
then  extends  to  the  trunk,  especially  to  the  muscles  of  the  sacrolumbar 
region,  and  gives  rise  to  a  characteristic  gait,  station,  and  mode  of  assum- 
ing the  erect  posture  from  a  recumbent  one.  Later  the  upper  extremities 
become  affected,  especially  the  muscles  of  the  shoulder  girdle  and  upper 
arm,  and,  as  a  rule,  these  muscles  atrophy  without  undergoing  a  prelimi- 
nary spurious  hypertrophy.  The  muscles  of  the  forearm  and  face  are 
spared  imtil  very  late  in  the  course  of  the  disease.  As  the  disease  pro- 
gresses the  apparently  hypertrophic  muscles  shrink  proportionately  to 
the  completeness  of  the  fatty  transformation  and  myosclerosis. 

Leyden  and  Mobius  individually  called  attention  to  a  form  of  mus- 
cular atrophy  that  resembles  this  type  in  every  respect  save  that  the 
dystrophy  is  not  attended  with  any  considerable  pseudohypertrophy. 
Some  writers  have  endeavored  to  create  a  special  type  to  which  these  clini- 
cians' names  are  attached,  but  happily  without  success. 

2.  A  facioscapulohumeral  type,  to  which  attention  was  first  specifi- 
cally directed  by  Landouzy  and  Dejerine.  The  atrophy,  as  the  name 
indicates,  reveals  itself  first  in  the  face,  especially  in  the  orbicular  muscles 
of  the  eye  and  mouth,  which  gives  a  peculiar  cherubic  expression  to  the 
countenance,  known  as  the  myopathic  face  and  tapir  mouth.  It  then 
extends  to  the  shoulder  girdle  and  arm  muscles,  very  rarely  to  the  lower 
extremities.  This  variety  of  dystrophy  is  not  associated  with  any  mani- 
festations of  pseudohypertrophy.  It  occurs  in  early  childhood  and  occa- 
sionally at  any  time  up  to  the  period  of  adolescence. 

3.  Juvenile  form.  This  variety  has  been  particularly  studied  by 
Erb,  and  first  reveals  itself  about  the  time  of  puberty,  and  has  a  distribu- 
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tion  very  similar  to  the  faeioseapiilohnmeral  type,  although  the  primary 
manifestation  of  atrophy  is  almost  invariably  in  the  shoulder  girdle,  while 
the  face  is  involved  later.  Occasionally  there  is  a  slight  degree  of  pseudo- 
hypertrophy accompanying  the  development  of  this  form. 

The  accompanying  table,  taken  from  Sachs,  shows  the  comparative 
similarity  and  differences  of  these  three  forms  of  the  same  disease: 

Types  of  Primary  Dystrophies 


Muscular  Pseudo- 
hypertrophy 


Juvenile  Form  of  Pro- 
gressive Muscular 
Atrophy, 
Erb's  Type 


Landouzy-D^jerine 


Part  first  affected. 

Distribution    of    hy- 
pertrophy. 

Distribution    of    at- 
rophy. 


Parts  remaining  nor- 
mal. 


Legs  (calves). 
Calves,  rarely  thighs. 


Thighs,  deep  muscles 
of  back,  shoulders 
and  scapular  mus- 
cles. Calves  during 
later  period;  at  that 
time  also  general 
atrophy. 

Face,  forearm,  and 
hand. 


Shoulder  girdle. 

Muscles  around  shoul- 
der girdle  and  pelvic 
girdle. 

Thighs,  deep  muscles 
of  back,  upper  arm. 
HjTJertrophied  parts 
may  become  atrophic 
in  later  stage. 


Face,  forearm,  hand 
and  leg  muscles,  ex- 
cept in  last  stages. 


Face     and     shoulder 
girdle. 
None. 


Face  muscles,  in- 
cluding lips  and 
orbicularis  palpe- 
brarum; shoulder 
and  scapular  mus- 
cles. 

Forearm,  hand,  and 
legs,  and  deep  mus- 
cles of  back. 


Treatment  of  the  Dystrophies. — The  inefficiency  of  therapeutic  meas- 
ures to  cope  with  muscular  dystrophy  is  in  a  large  measure  explainable 
by  the  fact  that  we  are  dealing  with  an  evolutionary  defect  in  the 
muscles,  and,  as  there  is  very  little  borrowing  from  art  to  lend  to  nature, 
very  little  can  be  accomplished  in  delaying  the  progress  of  the  disease 
after  it  has  once  become  manifest,  nor  is  there  any  w^ay  of  preventing  the 
disease  except  by  the  A'oluntary  renunciation  of  procreation  by  those  whose 
ancestral  and  collateral  family  histories  show  this  disease.  It  should  be 
kept  in  mind  that  not  all  of  those  whose  ancestry  or  family  reveals  the 
existence  of  dystrophy  develop  the  disease.  Many  of  them  do  not.  It 
is  in  such  individuals  that  great  care  should  be  had  that  no  strain  or  ex- 
cess be  put  upon  the  neuromuscular  system,  which  might  awaken  to  real- 
ity the  dormant  dystrophic  tendency.  As  muscular  dystrophy  in  all  its 
clinical  varieties  is  a  disease  of  infancy  and  early  youth,  it  need  not  be 
said  that  these  precautionary  measures  are  to  be  taken  particularly  dur- 
ing the  early  years.  It  goes  Avithout  saying  that  individuals  who  are 
afflicted  with  the  disease  should  not  marry.  Those  Avhose  immediate  fam- 
ily history  shows  the  existence  of  the  disease  should  be  warned  of  the 
danger  of  reappearance  of  muscular  dystrophy  in  their  descendants,  even 
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though  they  themselves  remain  entirely  free  from  it.  Such  individuals 
should  be  urged  to  remain  unmarried,  and,  if  they  are  married,  to  remain 
childless.  If  they  insist  on  marriage,  great  care  should  be  taken  to  point 
out  their  obligation  to  choose  a  mate  that  will,  by  means  of  healthy  ante- 
cedents, tend  to  overcome  the  handicap  and  at  least  give  a  fair  proportion 
of  healthy  children.  As  a  matter  of  fact,  the  physician  rarely  has  the 
opportunity  of  advising  or  applying  prophylactic  treatment  except  in 
those  instances  in  which  some  member  of  the  family  is  already  under 
treatment  for  this  disease.  In  such  a  case  the  apparently  healthy  children 
should  be  carefully  instructed  in  the  development  of  their  muscular  sys- 
tems by  systematized  exercises.  The  difficulty  is  to  choose  a  happy  me- 
dium between  overexercise,  which  might  arouse  the  latent  tendency  to 
the  disease,  and  insufficient  exercise,  which  might  allow  the  muscles  to 
fall  into  a  state  of  inactivity  atrophy.  The  general  care  of  such  an  in- 
dividual should  be  directed  to  maintaining  a  supreme  degree  of  nutrition. 
After  the  dystrophies  have  begun  to  develop  something  can  always 
be  done,  and  often  a  very  great  deal  can  be  accomplished  in  delaying  the 
course  of  the  disease  by  the  proper  utilization  of  gymnastics,  massage, 
electricity,  proper  dietary  and  hygiene,  and  the  cooperation  of  the  ortho- 
pedic surgeon.  All  writers  are  seemingly  in  accord  that  systematic  exer- 
cise is  the  most  important  measure.  A  few  cases  have  bean  reported  in 
which  it  would  seem  that  the  progress  of  the  disease  had  been  brought  to 
a  standstill  by  the  use  of  this  measure  alone.  It  is  impossible  to  say,  ex- 
cept in  a  general  way,  what  form  of  gymnastic  indulgence  will  be  bene- 
ficial in  a  given  case.  It  depends  somewhat  upon  the  clinical  type  of 
the  disease,  upon  the  stage  of  the  disease,  and  upon  the  age  of  the  pa- 
tient. As  a  rule,  it  may  be  said  that  some  form  of  resistance  exercise, 
carefully  graded,  particular  care  being  taken  not  to  put  too  great  resistance 
upon  the  atrophied  muscles  or  groups  of  muscles,  is  the  most  beneficial. 
It  has  the  advantage  that  it  may  be  employed  in  very  young  children 
who  cannot  be  taught  ordinary  gymnastics.  Although  the  cases  that  have 
been  reported  in  which  systematic  active  and  passive  exercise  was  followed 
by  considerable  benefit  are  of  the  facioscapulohumeral  type  and  the  ju- 
venile type,  theoretically  there  is  no  reason  why  it  would  not  be  as  avail- 
able in  the  pseudohypertrophic  group.  In  these  latter  cases,  unfortunately, 
the  apparent  hypertrophy  is  often  taken  by  the  family  and  by  the  physi- 
cian to  indicate  excessive  muscular  development,  and  the  disease  is  not 
recognized  until  it  has  passed  into  the  moderately  advanced  stage  of  lipo- 
matosis and  myosclerosis.  Then  usually  much  time  is  wasted  in  desultory 
application  of  electricity  before  systematic  exercise  is  begun.  The  truth 
is  that  up  to  date  the  most  important  measure  in  delaying  the  progress 
of  muscular  dystrophy  is  systematic  exercise,  and  the  sooner  it  is  begun 
the  greater  is  the  prospect  of  improvement.  The  hazard  attending  its 
use  is  that  it  may  be  overdone.     The  physician  should  be  content  with 
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comparatively  slight  results  even  after  the  expenditure  of  prolonged  treat- 
ment. 

Electricity  is  of  very  slight  service  in  the  treatment  of  the  dystrophies. 
This  may  be  explained  in  part  by  the  fact  that  it  is  rarely  applied  as 
methodically  and  persistently  as  should  be  done  to  make  legitimate  esti- 
mate of  its  capacity  to  delay  the  atrophy.  In  muscular  dystrophy  the 
electrical  reaction  is  quantitatively  diminished  in  keeping  with  the  de- 
gree of  degeneration  of  the  muscular  fiber.  There  is  no  true  reaction 
of  degeneration.  This,  of  course,  allows  the  galvanic  or  faradic  current 
to  be  used  so  as  to  produce  muscular  contraction,  and  such  muscular  con- 
traction, if  brought  about  carefully  and  without  much  intensity,  is  theo- 
retically of  service  to  prevent  inactivity  atrophy,  and  it  may  be  of  some 
use  in  delaying  the  specific  atrophy.  The  greatest  care  must  be  exer- 
cised not  to  overdo  the  application  of  electricity.  A  few  contractions  in 
the  atrophied  muscles  produced  once  or  twice  daily  are  far  more  ad- 
visable than  a  prolonged  seance.  The  slowly  interrupted  faradic  cur- 
rent is  more  advisable  than  the  galvanic,  especially  in  the  early  stages  of 
the  disease.  The  galvanic  current  has  the  advantage  of  stimulating  the 
local  circulation  more  than  the  faradic,  and  it  may,  therefore,  be  legiti- 
mately alternated  with  the  former.  The  effects  of  electricity  to  im- 
prove the  local  nutrition  are  much  more  definitely  obtained  by  the  use 
of  massage,  which  should  be  applied  in  the  shape  of  very  light  muscle 
kneading  to  every  case  of  muscular  dystrophy.  In  the  utilization  of 
these  three  measures,  exercise,  electricity,  and  massage,  sight  should  not 
be  lost  of  the  fact  that  in  the  interval  of  their  application  the  patient 
should  be  as  nearly  as  possible  at  complete  rest.  Nothing  can  be  more 
injurious  than  the  attempts  of  patients  to  drag  themselves  about  when 
the  lower  extremities  are  the  seat  of  muscular  dystrophy,  or  to  use  the 
upper  extremities  in  some  occupation  when  the  disease  is  of  the  juvenile 
type.  This  should  not  be  construed  to  mean  that  the  patient  should  not 
be  in  the  open  air,  and  under  auspices  that  contribute  to  general  tonifica- 
tion  of  the  muscular  system.  The  aid  of  the  orthopedic  surgeon  should  be 
sought  just  as  soon  as  deformities  arising  from  contracture  of  unopposed 
muscles  interfere  with  the  getting  about  of  the  patient.  Such  contrac- 
tures should  be  overcome  by  partial  or  complete  tenotomy  and  the  parts 
retained  in  an  approximately  normal  condition  by  the  use  of  that  pros- 
thetic apparatus  Avhich  is  indicated.  Winged  scapulas,  if  caused  by  ser- 
ratus  paralysis,  may  be  anchored  to  the  ribs  by  means  of  wire,  etc.,  and 
a  fairly  useful  arm  obtained.  Occasionally  some  such  apparatus  may  be 
beneficial  in  giving  support  to  the  parts  that  are  not  deformed  by  the 
contracture. 

During  the  past  few  years  various  animal  extracts  have  been  thor- 
oughly tried  in  the  treatment  of  dystrophy  with  the  hope  that  benefit 
might  accrue  in  some  unknown  way.     Extract  of  the  thymus  gland  has 
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been  extensively  used,  and,  to  lesser  extent,  that  of  the  thyroid  also.  In 
our  own  experience  there  is  not  the  slightest  semblance  of  evidence  that 
they  are  of  any  benefit. 

In  brief,  the  treatment  of  the  muscular  dystrophies  consists  in  the 
employment  of  those  physical  measures  that  are  known  to  tonify  the  mus- 
cular system ;  in  the  adoption  of  dietary  and  hygienic  means  that  servo 
to  maintain  general  nutrition,  and  the  adoption  of  measures  that  over- 
come deformity  and  contribute  to  the  comfort  of  the  patient.  So  far  no 
drug  has  been  discovered  that  exercises  any  influence  upon  the  course  of 
the  disease. 

Neural  Progressive  Muscular  Dystrophy 

{The  Peroneal  or  Leg  Type  of  Progressive  Muscular  Dystrophy') 

This  variety  of  progressive  muscular  atrophy  has  been  studied  espe- 
cially by  Charcot,  Marie,  and  Tooth,  and  is  not  infrequently  referred  to 
by  the  names  of  one  or  all  of  these  investigators.  During  the  past  few 
years  it  has  received  extensive  consideration  based  upon  close  clinical  and 
anatomical  studies,  both  here  and  abroad,  so  that  at  the  present  time  the 
clinical  delineation  is  well  known  and  the  morbid  processes  upon  which 
it  is  dependent  bid  fair  to  be  satisfactorily  elucidated,  although  at  the 
present  time  they  are  not  entirely  so.  After  the  disease  was  first  de- 
scribed it  was  contended  by  many  writers  that  the  morbid  process  Avas 
predominantly,  if  not  exclusively,  a  degeneration  of  the  nerves  with  sec- 
ondary involvement  of  the  spinal  cord,  particularly  the  columns  of  Goll ; 
but  at  the  present  time  there  can  be  no  doubt  that  the  so-called  "neural 
form"  of  progressive  muscular  atrophy  is  dependent  upon  different  ana- 
tomical processes.  In  some  cases  it  is  primarily  a  disease  of  the  periph- 
eral nerves,  while  in  other  cases  it  is  just  as  certainly  a  primary  myopathy. 
Furthermore,  it  is  wholly  probable  that  in  some  cases  the  pathological 
changes  occur  simultaneously  in  the  spinal  cord  and  peripheral  nerves,  or 
even  primarily  in  the  cord.  The  clinical  picture  of  this  variety  of  the 
disease,  it  may  therefore  be  said,  does  not  depend  upon  an  individual 
pathologicoanatomical  foundation. 

The  symptoms  of  the  disease  are,  it  may  be  readily  inferred,  subject 
to  variation  in  kind,  in  intensity,  and  in  course.  As  a  rule,  the  mus- 
cular wasting  begins  in  the  musculature  of  the  peroneal  nerves,  and  is 
manifested  by  the  gradual  occurrence  of  clubfoot.  Occasionally  the  atro- 
phy shows  itself  first  in  the  upper  extremity,  especially  the  small  muscles 
of  the  hand  and  the  extensors  and  flexors  of  the  forearm.  Wherever  the 
primary  manifestations  of  the  atrophy  may  be,  it  may  extend  to  any  part 
of  the  body.  In  a  case  recently  reported  by  Siemerling,  in  which  the 
initial  muscular  atrophy  was  of  the  thighs  and  the  hands,  there  eventually 
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developed  loss  of  the  pupillary  reaction,  nasal  speech,  tremulous  voice,  in 
addition  to  an  extreme  de^ce  of  paretic  atropliy  of  the  forearms  and 
entire  lower  extremity.  The  distinguishing  clinical  features  between  this 
form  of  progressive  muscular  atrophy  and  the  spinal  form  are  the  sen- 
sory disturbances  Avhich  are  never  absent,  and  the  more  complete  reac- 
tion of  degeneration  in  the  atrophied  muscles  to  the  electrical  current. 
The  causes  of  this  disease,  aside  from  the  fact  that  it  is  a  family  affec- 
tion, are  entirely  unknown.  It  usually  begins  during  the  early  years  of 
life,  almost  invariably  before  the  age  of  puberty,  and  pursues  an  extremely 
chronic  and  irregular  course.  That  there  are  exceptions  to  this  rule  is 
shown  by  the  fact  that  Oppenheim  and  Cassirer  have  reported  a  patient 
in  Avhom  the  disease  began  in  the  forty-second  year,  and  Egger  has  de- 
scribed the  disease  as  it  occurred  in  two  brothers,  aged  respectively  thirty- 
three  and  thirty-eight  years  of  age.  The  male  sex  is  affected  oftener 
than  the  female.  The  customary  attributable  exciting  causes,  such  as  ex- 
posure, intoxications  by  lead,  alcohol,  and  syphilis,  as  well  as  the  in- 
herited diminished  capacity  of  resistance  of  the  nervous  system,  are  spoken 
of  in  the  etiology  of  the  disease,  but  practically  nothing  is  known  of  its 
real  causation  save  that  it  is  a  family  affair. 

Treatment. — The  treatment  of  this  form  of  progressive  muscular  atro- 
phy calls  for  the  measures  that  have  been  enumerated  in  discussing  the 
treatment  of  progressive  muscular  atrophy  of  spinal  cord  dependency  and 
the  progressive  muscular  dystrophies.  The  fact  that  all  family  nervous 
diseases  pursue  a  much  slower  course,  and  are  oftentimes  characterized 
by  more  or  less  prolonged  cessation  of  the  apparent  activity  of  the  dis- 
ease, affords  opportunity  for  the  use  of  electricity,  massage,  and  gj^mnas- 
tics  looking  toward  the  retardation  of  the  morbid  process  and  the  changes 
in  the  muscles.  The  fact  that  the  disease  usually  begins  in  the  feet  and 
the  legs,  causing  some  variety  of  clubfoot  which  seriously  cripples  the 
patients,  prevents  them  from  getting  the  exercise  and  indulging  in  some 
of  the  pleasures  of  life  that  might  otherwise  be  afforded.  These  de- 
formities should  be  subjected  to  the  same  kind  and  grade  of  orthopedic 
treatment  as  similar  deformities  arising  under  other  conditions. 


MYOTONIA    CONGENITA 

{Thomsen's  Disease) 

The  name  myotonia  congenita  is  given  to  a  peculiar  family  disease 
first  described  by  Thomsen,  a  Silesian  physician  in  whose  family  more 
than  twenty  cases  occurred.  It  is  characterized  by  the  occurrence  of 
chronic  contraction  in  all  the  voluntary  muscles  on  attempt  at  innerva- 
tion or  movement,  while  at  rest  the  neuromuscular  system  appears  to  be 
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quite  normal,  save  for  the  hypertrophy  of  the  muscles  which  always  exists 
after  the  disease  has  lasted  for  some  time.  The  disease  is  classified  as  a 
family  affection,  but  that  it  is  not  always  familial  has  been  proven  by 
a  number  of  recent  reports.  The  hereditary  factor  in  its  causation  may 
be  manifest  as  a  direct  transfer  from  an  ascendant  or  indirectly  by  in- 
herited disposition.  The  predisposition  to  its  occurrence  may  be  atavis- 
tic. Jacoby^  among  others,  has  shown  that  the  symptom-complex  of  the 
disease  may  occur  independently  of  neuropathic  heredity,  developing  after 
acute  infectious  diseases,  such  as  typhoid  fever  and  diphtheria,  and  transi- 
torily after  depraving  influences,  such  as  prolonged  exposure  to  cold.  He 
suggests  that  the  names  myotonia  acquisita  and  myotonia  transitoria  be 
given  respectively  to  these  forms  of  the  disease. 

Myotonia  congenita  usually  manifests  itself  in  the  early  years  of 
childhood,  or  at  least  before  puberty,  and  frequently  under  the  immediate 
auspices  of  fright,  shock,  or  mental  excitement.  The  essential  feature  of 
the  disease  is  the  occurrence  of  tonic  spasm  in  the  voluntary  muscles  on 
attempt  at  purposeful  movements,  and  the  inability  of  the  patient  to 
relax  this  tonic  condition  by  force  of  the  will.  At  the  end  of  fifteen  to 
thirty  seconds  the  contraction  relaxes  spontaneously,  and,  after  several  re- 
peated attempts  at  motion  followed  by  a  similar  tonic  spasm  to  a  lesser 
degree,  the  patient  is  finally  able  to  perform  such  purposeful  movements, 
and  for  a  long  time,  as  walking,  running,  and  dancing.  The  muscles 
present  a  characteristic  mild  tonic  reaction  constituted  of  normal  mechani- 
cal, faradic,  and  galvanic  irritability  of  the  motor  nerves,  and  increased 
irritability  of  the  muscles.  These,  combined  with  absence  of  all  symp- 
toms pointing  to  a  gross  involvement  of  the  nervous  system,  go  to  make 
up  the  essential  feature  of  the  disease.  As  in  most  neuropathic  condi- 
tions, the  occurrence  of  this  disease  is  not  infrequently  associated  with 
other  symptoms  pointing  to  an  unstable  nervous  system,  such  as  psychical 
symptoms,  epilepsy,  and  migraine. 

It  is  very  doubtful  that  the  disease  can  be  looked  upon  as  a  congenital 
abnormality  of  the  neuromuscular  system,  particularly  in  light  of  the 
fact  that  acquired  and  transitory  forms  occur.  It  would  seem  more  legiti- 
mate to  postulate  an  inherited  or  familial  instability  of  this  system  which 
can  be  called  into  active  morbidity  by  factors  arising  from  within  and 
without  the  individual.  Such  an  instability  of  the  neuronuiscular  sys- 
tem may  also  be  acquired.  In  the  congenital  form  very  little  can  be 
done  to  prevent  this  instability,  but  much  may  bt^  done  to  delay  the  ad- 
vent of  its  manifestations.  The  patient  whose  birthright  entails  tlve  po- 
tentiality of  this  disease  should  be  advised  concerning  the  selection  of  an 
occupation  or  profession,  and  concerning  the  questions  of  marriage  and 
propagation.  He  should  be  warned  against  those  indulgences  and  habits 
that  have  a  tendency  to  increase  the  irritability  of  the  neuromuscular  sys- 
teni.     Such  are  strains,  exposure  to  excessive  cold  and  heat,  excesses  in 
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eating  and  drinking,  mental  excitement,  and  the  like.  It  should  be  made 
known  to  such  patients  that  a  quiet,  uneventful  life  may  he  full  of  use- 
fulness to  themselves  and  others,  and  the  existence  of  their  disease  need 
not  necessarily  shorten  their  allotted  days.  No  treatment  has  so  far 
been  suggested  that  is  of  any  service  in  overcoming  the  manifestations  of 
the  disease,  save  the  adoption  of  measures  looking  toward  this  kind  of 
an  existence.  Naturally,  electricity,  massage,  gymnastics,  ^nd  Swedish 
movements  have  all  been  thoroughly  tried.  They  do  not  seem  to  have 
any  particular  beneficial  effect.  Some  physicians  have  claimed  that  they 
have  noted  amelioration  of  the  disease  from  the  use  of  massage  and 
graduated  gymnastic  exercises,  but  the  consensus  of  opinion  is  that  they 
are  of  very  sliglit  service.  In  the  acquired  form  causal  therapy  should 
be  employed  in  addition  to  the  general  measures  already  mentioned. 
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Both  Erb  and  Charcot  long  ago  described  a  clinical  entity  charac- 
terized by  slowly  progressive  rigidity  of  the  lower  extremities,  with  exag- 
gerated tendon  jerks,  and  called  it  primary  lateral  sclerosis.  It  is  ex- 
tremely rare,  so  rare,  in  fact,  that  its  very  existence  has  been  denied  by 
many  authors,  but  Erb's  justification  lies  in  the  published  reports  of 
Striimpel,  Dejerine  and  Sottas,  and  others.  It  occurs  predominantly  in 
males,  appearing  usually  in  the  third  decennium,  although  it  has  been 
seen  at  a  much  later  period,  and  is  so  slow  in  its  development  that  its 
progress  is  barely  perceptible.  The  disease  itself  is  not  fatal;  these  pa- 
tients always  die  from  some  intercurrent  disease,  and  it  may  last  until 
the  senile  period  of  life  appears. 

Primary  lateral  sclerosis  is  more  nearly  a  monosymptomatic  disease 
than  any  other  in  neurology,  and  is  characterized  by  an  insidiously  pro- 
gressive rigidity  of  the  legs.  These  patients  first  realize  that  their  gait 
is  not  so  brisk  and  active  as  formerly.  On  arising  after  remaining  seated 
for  any  length  of  time,  they  are  stiff  and  perhaps  a  little  awkward,  which 
soon  passes  off  after  exercise.  They  become  fatigued  after  long  walks, 
and  begin  to  experience  difficulty  in  mounting  or  descending  steps.  From 
then  on  there  is  chronic  intensification  of  this  condition,  until  the  gait  be- 
comes slow,  with  short,  shuffling  steps,  pronounced  adduction  of  the  thighs, 
the  toes  catching  in  slight  obstacles.  Objectively  there  are  marked  resis- 
tance to  passive  movements,  exaggerated  tendon  reflexes,  patellar  and  ankle 
clonus,  Babinski  phenomenon,  and  Oppenheim  reflex,  i.  e.,  extension  of 
the  great  toe  when  the  thumb  or  a  blunt  instrument  is  dra^oyi  from  above 
downward  along  the  inner  surface  of  the  calf  with  considerable  pressure. 
The  abdominal  and  cremaster  reflexes  are  lively  and  never  absent.  There 
are  no  sensory  disturbances,  the  bladder  and  rectum  functionate  normally. 
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and  there  are  no  trophic  disorders.  Various  forms  of  the  disease  have 
been  described,  but  it  is  doubtful  whether  they  really  belong  to  the  picture 
of  true  primary  spastic  paralysis.  That  the  arms  may  be  affected,  and 
exhibit  true  muscular  rigidity  with  increased  tendon  jerks,  is  probably 
the  case.  "When  one  leg  is  more  affected  than  the  other,  the  corresponding 
arm  is  also  more  spastic  (Oppenheim).  Striimpel  and  others  have  de- 
scribed spastic  bulbar  symptoms,  spasm  of  the  larynx,  and  emotional 
disturbances,  but  we  should  always  accept  these  forms  with  reserve,  since 
we  are  more  apt  to  be  dealing  with  disseminated  sclerosis  or  amyotrophic 
lateral  sclerosis.  This  is  also  true  of  the  various  sensory  disturbances 
described,  except  possibly  the  aching  pains  apt  to  accompany  muscular 
rigidity. 

The  diagnosis  is  made  from  consideration  of  the  slow  progression, 
rigidity,  and  exaggerated  reflexes.  It  may  sometimes  be  confused  with 
multiple  sclerosis,  when  the  latter  begins  insidiously  with  few  symptoms, 
except  rigidity  and  exaggerated  tendon  jerks.  In  the  latter  instance, 
however,  the  irregular  progression  of  events,  remissions,  and  absence  of 
abdominal  reflexes  will  serve  to  differentiate  it  from  primary  lateral 
sclerosis.  It  can  be  distinguished  from  beginning  amyotrophic  lateral 
sclerosis  by  the  rapid  progress  and  appearance  of  bulbar  symptoms  and 
atrophies  in  the  latter.  Before  making  the  diagnosis  of  primary  lateral 
sclerosis,  one  must  be  careful  to  exclude  all  residua  of  previous  lesions, 
such  as  trauma,  hemorrhages,  transverse  myelitis,  cere'Bral  infantile 
diplegia,  etc.  It  is  perfectly  possible  to  find  a  low-grade  spasticity  per- 
sisting years  after  recovery  from  the  above-named  conditions,  and  a  care- 
ful inquiry  into  the  early  life  of  these  individuals  will  nearly  always 
establish  this  fact. 

The  pathogenesis  has  never  been  demonstrated  in  a  satisfactory  man- 
ner; although  the  most  reasonable  hypothesis  is  that  the  myelinization  of 
the  pyramidal  tracts,  because  of  faulty  development  or  congenital  weak- 
ness, gives  way  earlier  in  the  individual's  life  than  the  other  systems.  It 
is  unable  to  withstand  the  demands  of  an  ordinarily  active  life. 

Pathology, — Our  knowledge  of  the  pathologic  process  in  these  cases 
has  been  contributed  to  by  Erb,  Striimpel,  Dejerine,  and  Sottas  and  Spiller. 
The  membranes  are  normal,  the  cord  is  usually  of  normal  volume,  and  the 
cut  surface  shows  normal  color  except  in  the  lateral  pyramidal  tracts, 
where  a  grayish  sclerosis  becomes  apparent.  Histologically  we  find  a 
simple  descending  degeneration  in  the  lateral  pyramidal  tracts  with  low- 
grade  neuroglia  increase.  The  degeneration  begins  below  the  pyramidal 
decussations,  sometimes  in  the  cervical,  sometimes  in  the  dorsal,  regions, 
and  persists  throughout  the  length  of  the  tracts.  In  the  absolutely  pure 
cases  the  degeneration  was  limited  to  the  lateral  pyramidal  tracts.  In 
Dejerine  and  Sottas'  case  there  were  a  mild  degeneration  in  Goll's  tracts 
in  the  lower  dorsal  portion  and  a  pallor  of  the  direct  cerebellar  tracts, 
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The  vessels  are  normal,  except  in  the  sclerosed  tracts,  where  they  show 
a  simple  sclerosis. 

Treatment. — We  are  as  yet  quite  helpless  in  controlling  or  arresting 
the  progi-ess  of  this  disease,  and  we  must  fall  back  on  attempts  to  check 
its  progress,  regulate  the  life  of  the  patient,  and  make  him  as  comfor- 
table as  possible.  Toxic  doses  of  strychnin  sulphate  have  been  employed 
with  no  success.  lodid  of  potassium  has  no  influence  upon  its  course, 
and  silver  nitrate,  gold  chlorid,  and  the  colloids  have  been  of  no  avail. 
On  the  other  hand,  we  should  insist  that  these  patients  avoid  fatiguing 
walks,  should  not  be  exposed  to  exhausting  temperatures,  cold  or  damp 
atmosphere.  Alcohol  and  tobacco  in  moderation  only  and  simple,  whole- 
some food  is  the  best  diet.  If  the  rigidity  is  very  annoying  and  a  ten- 
dency to  contractures  exists,  prolonged — 45  minutes  to  one  hour — warm 
baths  at  100°  F.  will  give  the  most  relief.  Massage  and  passive  exercise 
will  maintain  the  nutrition  of  the  spastic  muscles,  and  give  relief  from 
the  ache  that  so  frequently  accompanies  this  condition.  Coarse  vibration 
to  the  spine,  setting  up  exercises,  or  severe  manipulation  may  improve 
the  circulation  and  afford  temporary  relief.  It  is  always  best  to  explain 
carefully  to  these  patients  the  mechanism  of  their  gait,  and  show  them 
how  in  part  it  may  be  overcome  by  exaggerating  every  joint  excursion. 
We  have  often  seen  as  much  improvement  in  the  gait  of  these  patients 
after  practice  in  this  as  from  any  other  measure. 
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Spinal  syphilis,  lues  cerebrospinalis,  is  for  the  most  part  so  intimately 
associated  with,  or  dependent  upon,  meningeal  lesions  that  most  writers 
prefer  to  treat  it  under  the  caption  of  diseases  of  the  meninges.  We 
prefer  to  treat  it  separately  and  at  this  time,  because  its  many  manifes- 
tations, its  protean  type,  and  its  pathology  entitle  it  to  a  place  among 
the  systemic  affections  of  the  cord.  Although  the  disease  is  almost  in- 
variably dependent  upon  meningeal  lesions,  its  clinical  forms  are  often 
those  of  diffuse  or  simple  systemic  lesions  in  which  the  meningeal  symp- 
toms are  of  little  or  no  significance. 

Symptomatology. — The  clinical  appearances  of  spinal  syphilis,  of 
course,  depend  upon  the  character  of  the  pathologic  lesions  causing  them, 
and,  as  we  have  seen  how  manifold  the  latter  may  be,  it  is  not  difficult  to 
conceive  that  the  disease  may  simulate  many  of  the  well-known  clinical 
types  of  neurology.  They  may  be  roughly  grouped  into  forms  caused 
by  chronic  meningitic  lesions,  where  the  symptoms  will  be  more  or  less 
referable  to  root  disorders.  If  the  process  is  an  active  gummatous  infil- 
tration, the  symptoms  will  be  those  of  acute  myelitis.  Slowly  infiltrating 
lesions  starting  in  the  leptomeninges  cause  system  degenerations.     Large 
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gummata  of  the  dura,  non-infiltrating  in  type,  cause  pressure  symptoms; 
while  arterial  disease  may  cause  diffuse  lesions  in  white  and  gray  mat- 
ter or  isolated  discrete  patches,  causing  a  clinical  type  which  closely  re- 
sembles multiple  sclerosis.  Then,  finally,  there  is  a  diffuse  infiltration  of 
the  leptomeninges  which  simulates  tabes  and  frequently  cannot  be  distin- 
guished from  the  latter  without  serological  examination. 

The  construction  .of  a  simple  clinical  entity  would,  in  view  of  the 
foregoing,  be  quite  a  hopeless  task;  there  are,  however,  a  few  symptoms 
that  are  constantly  found  in  very  many  cases,  and  should  always  excite 
our  suspicion  when  found.  They  are:  Argyll-Robertson  pupil,  pain,  blad- 
der disturbances,  and  sexual  impotence.  They  are  of  little  value  alone, 
but,  when  they  appear  together  with  other  symptoms,  their  importance 
cannot  be  overlooked.  In  those  forms  of  spinal  syphilis  in  which  the 
lesion  is  limited  to  the  meninges  and  roots,  pain  is  probably  the  most 
predominant  feature.  The  pains  may  be  severe,  boring,  dull,  aching; 
or,  if  the  posterior  roots  are  pinched,  the  lightning,  neuralgic  form  of  pain 
will  be  the  chief  symptom.  Girdle  pain  is  not  infrequent.  The  affec- 
tions of  the  anterior  roots  may  take  the  form  of  simple  paralysis  accom- 
panied by  stiffness,  or  there  may  be  a  complete  flaccid  paralysis  with 
lost  reflexes  and  reaction  of  degeneration.  A  favorite  locality  for  the 
latter  is  at  the  level  of  the  cervical  enlargement,  causing  flaccid  palsy 
and  atrophy  of  one  or  more  muscles  of  one  shoulder  girdle,  or  both.  The 
paralysis  may  take  the  Dejerine-Klumpke  form  of  Erb's  shoulder-arm 
paralysis.  Pain  is  always  present  at  some  stage  of  the  development,  al- 
though it  is  sometimes  overlooked. 

The  symptoms  of  active  gummatous  infiltration  depend  upon  the  ex- 
tent and  locality  of  the  lesion.  Usually  the  clinical  picture  is  that  of 
incomplete  myelitis,  in  which  the  Brown-Sequard  syndrome  and  its  varia- 
tions are  most  prominent.  On  the  other  hand,  the  process  may  be  con- 
fined to  the  posterior  quadrants  of  the  cord,  and  we  find  ataxic  paraplegia 
with  disturbance  of  all  forms  of  sensibility.  The  reflexes  may  be  present, 
abolished,  or  exaggerated.  If  the  gray  matter  is  invaded  atrophy  of  the 
corresponding  muscles  will  be  found.  The  onset  is  usually  rapid,  often 
abrupt,  and  preceded  by  pain.  The  slowly  infiltrating  forms  starting 
in  the  leptomeninges  are  most  frequently  classified  under  the  title  meningo- 
myelitis,  and  they,  as  a  rule,  constitute  the  underlying  pathological  process 
of  syphilitic  spastic  spinal  paralysis.  These  may  api>ear  clinically  as 
Erb's  spinal  paralysis,  or  there  may  be  invasion  of  the  other  tracts,  i.  e., 
sensory  tracts,  and  then  ataxic  and  profound  sensory  disturbances  become 
manifest.  Oppenheim  pointed  out  long  ago  that  a  modified  ]irown-Se- 
quard  syndrome  may  frequently  be  present  in  these  types,  and  his  state- 
ment has  since  been  confirmed  by  many  others. 

In  1892  Erb  separated  a  group  of  cases  from  the  mixed  forms  and 
called  them  syphilitic  spinal  paralysis.     This  clinical  syndrome  is  char- 
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acterized  by  slowly  progressive  spastic  paresis  of  the  lower  limbs,  accom- 
panied by  pains,  irregularly  distributed  areas  of  anesthesia  or  hypesthesia, 
bladder  and  rectal  disturbances,  usually  in  the  form  of  difficulty  in  start- 
ing the  stream,  exaggerated  knee  and  ankle  jerks,  Babinski  and  Oppen- 
heim  phenomena.  At  that  time  Erb  expressed  the  belief  that,  although 
he  could  not  base  his  claim  upon  histopathologic  examinations,  sooner  or 
later  the  lesion  would  be  found  in  the  lateral  pyramidal  tracts  and  in  the 
posterior  columns  as  well,  and  that  it  w^ould  consist  in  simple  primary 
degeneration  of  these  areas.  He  reiterated  this  some  years  later  and 
insisted  that  his  contentions  had  been  borne  out  by  anatomic  study.  A 
number  of  other  writers,  principally  Nonne,  Henneberg,  Minkowski, 
and  others,  have  stu4ied  the  situation  with  great  care,  and  have  come 
to  the  conclusion,  best  summed  up  by  Nonne:  there  are  in  reality  cer^ 
tain  pure  cases  of  primary  syphilitic  spastic  paralysis;  that  the  lesion  is 
a  primary  systemic  degeneration  of  the  pyramidal  tracts  and  posterior 
columns  of  post-syphilitic  nature,  and  not  due  to  focal  degenerations  in 
the  columns. 

Extradural  gummata  cause  spinal  symptoms  by  pressure,  and  they 
will  vary  in  accordance  with  the  direction  and  force  of  the  pressure.  Not 
infrequently  very  confusing  clinical  pictures  are  produced  by  a  lateral 
oblique  direction  of  the  pressure. 

Syphilis  of  the  spinal  vessels  is  capable  of  producing  many  varieties 
of  symptoms.  There  may  be  sudden  apoplectiform  paralysis  of  the  type 
caused  by  hematomyelia ;  there  may  be  the  typical  symptom-complex  of 
syringomyelia ;  there  may  be  anterior  horn  lesions  producing  chronic  pro- 
gressive muscular  atrophy,  or  a  combination  of  the  latter  with  system 
disease  of  the  posterior  columns  or  lateral  tracts,  thus  combining  the 
atrophies  with  spastic  or  ataxic  phenomena,  with  bladder  disturbances  and 
hypesthesias  or  paresthesias. 

Syphilitic  disease  of  the  blood  vessels  often  causes  small  punctate 
foci  of  hemorrhage  and  degeneration  in  the  tracts,  and  the  picture  of 
combined  sclerosis  results.  Several  cases  of  disseminated  patches,  luetic 
in  nature,  have  been  reported  which  clinically  bore  the  marks  of  mul- 
tiple sclerosis. 

The  tabetic  form  or  pseudotabes,  as  it  is  called  by  some,  so  closely 
simulates  tabes  that  it  is  often  impossible  to  distinguish  it  from  the  lat- 
ter. It  begins  shortly  after  the  primary  syphilitic  infection  and  it  de- 
velops rapidly ;  the  symptoms  of  pain,  girdle  sensation,  ataxia,  Romberg, 
are  very  intense,  and  the  progress  is  often  startlingly  hurried. 

Diagnosis. — The  diagnosis  of  spinal  syphilis  has  been  made  much 
easier  for  us  since  the  introduction  of  careful  serological  examinations- 
Definite  types  have  been  described  by  Plant,  Nonne,  and  Citron,  and 
we  are  now  fairly  well  able  to  distinguish  this  disease  from  non-syph- 
ilitic diseases  of  the  G?litr?'l  nervous  system,  as  well  as  from  tabes  and 
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taboparesis.  Spinal  lues  differs  from  non-syphilitic  diseases  by  the  pres- 
ence of-  lymphocytosis  of  the  cerebrospinal  fluid,  marked  excess  of  globu- 
lin, and  positive  Wassermann  reaction  in  blood  and  fluid.  The  differ- 
entiation from  tabes  and  taboparesis  rests  on  the  enormous  number  of 
lymphocytes — 90  to  1,400  per  c.  mm. — and  the  tremendous  increase  in 
globulin  in  the  former,  whereas  the  percentage  of  positive  Wassermann 
reactions  is  slightly  higher.  Whenever  it  is  impossible  to  make  these 
examinations,  we  are  forced  to  rely  on  the  rapid  development,  Argyll- 
Kobertson  pupils,  bladder  disturbances,  and  irregular  distribution  of  the 
changes  in  sensation.  The  presence  of  cerebral  symptoms  is  also  of  great 
help;  the  isolated  root  symptoms  and  irregular  course  enable  us  to  dis- 
tinguish the  condition  from  chronic  myelitis  of  other  causation.  It  is  to 
be  distinguished  from  the  non-syphilitic  forms  of  combined  sclerosis  by 
the  history  of  infection,  presence  of  Argyll-Robertson  pupils,  optic  neu- 
ritis, and  other  cerebral  signs.  The  differentiation  from  multiple  sclero- 
sis is  often  impossible  clinically,  and  can  be  made  only  by  therapy. 

Prognosis. — The  prognosis  depends  upon  several  factors:  first,  the 
activity  of  the  process;  second,  the  location  of  the  lesion  and  its  charac- 
ter; third,  its  amenability  to  treatment. 

(1)  In  rapidly  infiltrating  processes,  where  it  has  gone  unrecognized 
for  a  long  time,  the  prognosis  as  to  both  recovery  and  life  is  uncertain. 
We  may  by  active  antisyphilitic  measures  be  able  to  check  the  specific 
disease,  but  unable  to  influence  the  progress  of  secondary  degenerations. 
On  the  other  hand,  if  recognized  early  enough,  this  process  should  yield 
promptly,  and  w^e  should  expect  marked  improvement  and  even  recovery. 
(2)  The  location  has  great  influence  on  the  prognosis,  for,  if  the  lesion 
is  within  the  gray  matter  or  even  in  the  meninges,  repair  of  the  dam- 
aged tissues  is  very  slight,  and  we  can  only  hope  to  arrest  the  progress. 
We  may  say  that,  wherever  the  lesion  may  be,  if  it  is  of  the  soft,  infiltrat- 
ing character  it  can  be  controlled  by  active  medication  and  complete 
recovery  may  be  expected.  If  it  is  of  the  slow  chronic  connective  tissue 
type  little  or  no  impression  is  made  on  its  course.  This  also  holds  true 
for  Erb's  type. 

Treatment. — If  the  diagnosis  of  spinal  lues  is  once  established  a  vigor- 
ous antiluetic  treatment  should  be  instituted  immediately.  Even  in  cases 
in  which  the  diagnosis  is  doubtful  the  same  plan  should  be  followed.  The 
purpose  of  this  is  twofold :  In  the  first  place,  we  destroy  or  attempt 
to  destroy  the  pathogenic  organism  and  thus  arrest  the  progress  of  the 
disease;  and,  in  the  second,  we  allow  the  system  an  opportunity  to  ab- 
sorb toxic  products,  carry  off  deleterious  matter,  and  repair  the  tissues 
that  have  been  disturbed  but  not  destroyed.  There  are  three  agents  most 
useful  for  this  purpose — salvarsan,  mercury  and  its  salts,  and  iodid  of 
potassium.  The  specific  action  of  the  last  named  lias  often  been  ques- 
tioned, and  to  it  has  been  ascribed  rather  a  role  of  alterative,  assisting 
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in  repair  and  prevention  of  connective  tissue  formation.  A  true  specific 
action  upon  Spirochaita  pallida  has  recently  been  given  it  when  used  in 
large  quantities  by  Neisser,  but  this  we  doubt  and  deny,  at  least  as  far 
as  our  experience  goes.  The  selection  of  salvarsan  or  mercury  as  the 
antisyphilitic  agency  to  be  used  rests  with  the  individual  preference  of 
the  physician.  As  said  under  another  head,  the  use  of  salvarsan  is  still 
too  recent  to  give 'final  data  concerning  its  position  in  our  therapy.  If 
employed,  the  first  dose  should  be  the  full  dose — 0.6  gram — advised  by 
Ehrlich,  given  intravenously,  and  should  be  repeated  at  intervals  of  one 
week  to  one  month  for  four  to  six  doses.  If,  because  of  optic  neuritis, 
gastrointestinal  disturbances,  or  marked  debility,  we  prefer  to  give  mer- 
cury, it  should  be  given  preferably  as  inunctions,  gr.  xx — 3ii — rubbed  in 
thoroughly  in  the  orthodox  manner.  Daily  injections  of  1-3,  1-4,  or  1-6 
grain  of  bichlorid  or  enesol,  highly  recommended  by  the  French,  may 
be  injected  daily,  or  salicylate  of  mercury  suspended  in  liquid  albolene, 
1-2  grains  once  a  week.  lodid  of  potassium,  starting  with  grams  10, 
t.  i.  d.,  may  be  given  in  increasing  doses  up  to  the  limit  of  tolerance  of 
the  individual.  Minute,  careful  attention  to  the  general  hygiene  and 
daily  routine  of  these  patients  is  very  essential.  Hot  baths,  while  taking 
mercury,  are  very  beneficial.  They  should  be  taken  every  week,  as  often 
as  two  or  three  times,  and  hot  enough  to  induce  perspiration.  Whenever 
possible,  these  patients  should  be  sent  to  one  of  the  numerous  baths — 
Arkansas,  Virginia  Hot  Springs,  or  Richfield  Springs  in  this  country, 
Aix-la-Chapelle,  Neuenahr,  or  Baden-Baden,  in  Europe — at  the  comple- 
tion of  a  course  of  treatment.  Often  a  mild  course  of  tonic  baths  at  home 
is  beneficial. 

For  the  relief  of  pains  the  same  methods  should  be  employed  as  in 
tabes  dorsalis:  Spinal  irritation  with  cautery-blisters,  faradic  brush,  or 
galvanism,  massage,  passive  joint  exercises,  and  prolonged  hot  baths  for 
the  spasticity. 

If  medical  treatment  fails  to  relieve  pain,  surgery  must  be  employed. 
Nerve  stretching,  excision  or  evulsion  of  painful  nerves,  or  section  of 
the  posterior  roots  must  be  tried. 

Pathology. — The  anatomic  changes  found  in  cerebrospinal  lues  are 
many  and  of  widely  different  forms.  The  most  frequent  changes  are 
found  in  the  leptomeninges — diffuse  infiltrating  collections  of  small  round 
cells  which  penetrate  the  cord  en  masse  or  as  slender  prolongations.  In 
severe  forms  the  piaarachnoid  is  swollen,  infiltrated  with  round  cells, 
forming  a  ring  about  the  cord,  compressing  it  and  interfering  with  the 
circulation.  The  arachnoid  alone  may  be  invaded  in  the  same  way,  the 
pia  and  dura  remaining  untouched.  The  inner  surface  of  the  dura  may 
be  the  seat  of  these  low-grade  inflammatory  changes,  and  they  choose  the 
exits  of  the  spinal  roots  as  point  of  predilection.  Rarely  are  the  entire 
cord  and  its  coverings  affected  in  this  manner.     It  usually  occurs  at  dif- 
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ferent  levels  and  with  varying  degrees  of  intensity  in  the  same  individ- 
ual. The  vessels  of  the  cord  and  membranes  are  for  the  most  part  the 
seat  of  active  inflammatory  changes,  which  consist  in  obliterating  endar- 
teritis, thickening  of  the  media,  hyalining  degenerations,  and  perivascular 
lymphocytic  infiltrations.  The  lesions  within  the  substance  of  the  cord 
are  vascular  in  origin  in  the  greater  number  of  cases.  They  are  not  con- 
fined to  any  particular  area,  but  may  aifect  gray  and  white  matter  equally. 
Sometimes  small  punctate  hemorrhages  or  extravasations  may  be  the 
starting  points  of  system  degeneration,  or  intense  glia  reactions  about  the 
vessels  and  subsequent  formation  of  small  foci  of  softening  with  lympho- 
cyte infiltration  and  granular  cells.  In  the  early  stages  the  axis  cylin- 
ders may  show  a  true  myelitic  reaction,  i.  e.,  swelling  of  the  medullary 
sheath,  bursting  of  same  into  balls  and  buds  of  degenerated  myelin,  and 
loss  of  the  axis  cylinder  proper.  The  gray  matter  may  degenerate  into 
small  foci,  which  later  become  confluent  and  present  the  picture  of 
syringomyelia.      Occasionally  true  gummata  of  the  dura  are  seen. 

If  the  process  is  chronic,  it  may  be  confined  to  the  dura  and  limit 
itself  to  slow  progressive  connective  tissue  proliferation,  which  later  ex- 
tends to  the  piaarachnoid,  becomes  hard,  firm,  and  contracts.  Histolog- 
ically we  find  the  dura  metamorphosed  in  thick,  fibrous  connective  tissue 
which  is  invading  the  piaarachnoid,  poor  in  vessels,  and  shows  a  tendency 
to  twist  and  form  concentric  knobs  or  warty  growths.  This  is  known  as 
pachymeningitis  hypertrophica. 

Erb's  type  shows  no  true  syphilitic  changes.  It  is  rather  post-syph- 
ilitic in  character,  and  consists  in  primary  degenerations  in  the  lateral 
pyramids,  posterior  columns,  with  slight  degeneration  in  the  periphery. 


SYRINGOMYELIA 

Syringomyelia  is  a  disease  of  the  spinal  cord  and  oblongata,  charac- 
terized clinically  by  an  association  of  motor,  sensory,  and  sympathetic 
symptoms,  closely  simulating  tabes  plus  progressive  muscular  atrophy, 
and  anatomically  dependent  upon  cavity  or  fissure  formation  predomi- 
nantly of  the  gray  matter.  The  cavity  or  fissure  of  the  cord  may  be 
single  or  multiple.  It  varies  in  diameter  from  a  mere  slit  to  an  opening 
sufficiently  large  to  admit  the  end  of  the  little  finger.  Longitudinally 
it  may  extend  throughout  the  greater  part  of  the  spinal  cord,  but  it  is 
more  oft«n  confined  to  one  or  a  few  segments.  The  hole  or  slit  or  fis- 
sure or  whatever  it  may  be  does  not  preserve  the  same  shape  throughout 
its  entire  course,  nor  does  it  occupy  relatively  the  same  position  in  dif- 
ferent segments.  The  cervical  cord  is  most  commonly  the  seat  of  cavity 
formation,  and  after  this  the  upper  cervical  region  with  the  lower  third 
of  the  oblongata.     The  lumbar  segments  are  the  next  most  common  seat. 


276  DISEASES    OF    THE    SPINAL    CORD 

while  the  dorsal  segments  are  rarely  involved — that  is,  by  a  cavity  that 
confines  itself  to  these  segments,  it  being  borne  in  mind  that  it  is  not  at 
all  uncommon  to  find  holes  in  the  dorsal  cord  in  connection  with  cervical 
or  lumbar  cavities.  When  the  syringomyelia  is  of  the  cervical  segments 
the  gray  matter  is  usually  rather  uniformly  encroached  upon,  while,  when 
the  cavity  formation  is  of  the  lower  dorsal  and  lumbar  region,  the  pos- 
terior horns  and  posterior  columns  are  oftener  involved  and  there  is  rela- 
tively less  encroachment  upon  the  anterior  gray  matter.  A  very  curious 
fact  is  that  the  anterior  cornua  never  seem  to  be  exclusively  affected,  nor 
are  the  anterolateral  columns,  although  the  corresponding  parts  of  the 
posterior  half  of  the  spinal  cord  are  frequently  exclusively  affected.  The 
area  of  special  predilection  of  cavity  formation  in  the  oblongata  is  the 
ascending  root  of  the  trigeminal  nerve  and  the  vagoglossopharyngeal- 
hypoglossal  nucleus. 

Syringomyelia  is  by  no  means  a  pathological  entity.  The  cavity  may 
be  a.  congenital  condition  existing  in  the  shape  of  an  enlarged  central 
canal.  In  some  such  instances  the  possessor  goes  through  life  without 
any  apparent  evidences  of  its  existence.  Such  a  condition  must,  how- 
ever, be  a  locus  of  diminished  resistance  wherein  inflammatory  or  degen- 
erative changes  may  begin.  The  hole  in  the  cord  constituting  syringo- 
myelia may  be  due  to  a  gliomatosis  resulting  in  the  formation  of  a  glioma 
which  has  predominantly  longitudinal  extent,  or  it  may  be  caused  by  a 
proliferation  of  glia  tissue  and  consequent  destruction  of  the  parenchyma, 
that  is,  the  condition  known  as  gliosis.  It  w^ould  seem  to  be  definitely 
proven  that  cavity  formation  may  be  the  result  of  hemorrhage  into  the 
substance  of  the  cord,  which,  acting  by  cleavage  in  the  direction  of  least 
resistance,  causes  the  formation  of  an  empty  space  after  the  coagulum  has 
been  partially  or  completely  absorbed.  Syringomyelia  has  been  found 
associated  with  chronic  pachy-  and  leptomeningitis,  with  chronic  myelitis, 
especially  with  the  form  known  clinically  as  lateral  sclerosis,  and  with 
other  organic  diseases.  Just  what  relationship  these  morbid  conditions 
have  to  the  syringomyelia  has  not  been  determined.  Occasionally  it  has 
been  found  coexistent  with  hydrocephalus,  atrophy  of  the  brain,  cerebrum, 
and  cerebellum,  and  with  congenital  conditions,  such  as  spina  bifida. 

Very  little  is  known  of  the  etiology  of  the  disease.  Although  of  re- 
cent recognition,  its  occurrence  is  by  no  means  very  uncommon.  Men 
are  afflicted  more  often  than  women.  A  neuropathic  history  is  the  rule, 
and  the  disease  has  been  encountered  in  several  members  of  the  same 
family.  It  is  associated  sometimes  with  such  functional  nervous  diseases 
as  exophthalmic  goiter,  hysteria,  chorea,  neurasthenia,  and  Raynaud's 
disease,  but  it  is  highly  probable  that  these  conditions  are  merely  expres- 
sions of  an  encroachment  by  the  cavity  formation  upon  the  sympathetic 
nervous  system  representation  in  the  spinal  cord.  The  most  important 
attributed  exciting  factors  are  trauma  and  the  infectious  diseases.     Just 
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how  these  act,  except  to  favor  the  occurrence  of  gliosis  or  gliomatosis  and 
hemorrhage  into  the  substance  of  the  cord,  it  is  impossible  to  say.  Some 
authors  have  laid  particular  stress  upon  dystocia  as  an  exciting  cause. 
But  it  must  be  extremely  imcommon,  and  when  it  has  any  influence  is 
through  producing  rupture  of  intramedullary  blood  vessels.  The  infec- 
tious diseases,  such  as  typhoid  fever,  pneumonia,  and  malaria,  may  like- 
wise act  to  produce  degenerative  changes  in  the  blood  vessels,  which  pre- 
dispose to  intramedullary  hemorrhage  and  thus  to  cavity  formation. 
Syphilis  plays  no  role  in  the  etiology  of  the  disease,  although  syringo- 
myelia occasionally  occurs  in  syphilitic  patients.  The  endeavor  has  been 
made  by  some  physicians  to  establish  the  nosological  identity  of  syringo- 
myelia and  anesthetic  leprosy,  but  very  little  success  has  attended  such 
efforts. 

Symptoms. — The  typical  symptom-complex  of  syringomyelia  is  pro- 
gressive atrophy  of  individual  muscles  or  groups  of  muscles,  associated 
with  a  widespread  partial  sensory  paralysis,  manifesting  itself  as  anal- 
gesia and  thermoanesthesia,  with  fully  preserved  tactile  sensibility,  and 
with  trophic  manifestations,  especially  of  the  skin  and  of  the  bones.  The 
seat  of  the  atrophy  will  depend  naturally  upon  the  location  of  the  cavity 
in  the  cord.  Usually  it  is  of  the  upper  extremities  and  face.  If  the 
cavity  is  in  the  lumbar  region,  the  atrophy  will  be  of  the  lower  extremity. 
The  muscular  atrophy  is  dependent  upon  a  destruction  of  the  ganglion 
cells  of  the  peripheral  motor  neurons.  When  the  cells  constituting  the 
common  origin  of  the  vagus,  glossopharyngeal,  and  hypoglossal  nerves 
in  the  oblongata  are  encroached  upon,  there  will  be  muscular  atrophy 
and  other  disorders  indicative  of  the  partial  or  complete  destruction  of 
these  cells.  The  motor  and  sensory  manifestations  of  the  disease  may  be 
entirely  or  predominantly  unilateral,  or  they  may  be  bilateral.  The  dis- 
sociation of  sensibility — that  is,  the  occurrence  of  thermoanesthesia  and 
analgesia  with  preservation  of  tactile  sensibility  and  of  the  muscular 
sense — although  not  absolutely  pathognomonic,  as  it  may  occur  with  tabes, 
hematomyelia,  Pott's  disease  of  the  cervical  region,  hysteria,  and  divers 
forms  of  multiple  neuritis,  is  by  far  the  most  unvarying  symptom.  If 
the  lateral  columns  of  the  cord  are  encroached  upon  by  the  cavity  for- 
mation, there  will  be  rigidity  and  paresis  of  the  extremities  corresponding 
to  the  location  of  the  cavities.  The  state  of  the  deep  reflexes  will  also 
depend  upon  whether  or  not  this  part  of  the  cord  is  involved.  If  the 
group  of  cells  from  which  spring  the  neuraxons  supplying  the  muscles 

»of  the  front  of  the  thigh  are  encroached  upon,  the  knee  jerks  will  be  ab- 
sent. On  the  other  hand,  if  they  are  not,  and  the  lateral  columns  are 
affected,  the  knee  jerks  will  be  increased.  In  the  atrophied  muscles  the 
electric  contractility  is  diminished  in  proportion  to  the  degree  of  atrophy, 
,  but  true  reaction  of  degeneration  is  exceptional.  Oculopupillary  mani- 
festations, consisting  of  retraction  of  the  eyeballs  and  narrowing  of  the 
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palpebral  fissure,  and  inequality  of  the  pupils  (Schultze  eye  of  German 
writers),  are  very  common  and  usually  unilateral. 

The  trophic  symptoms  vary  enormously  in  different  cases.  They  con- 
sist of  softness  and  pultaceousness  of  the  skin,  of  such  eruptions  as  ery- 
thema, eczema,  and  pemphij^us ;  and  of  ulcerations,  gangrene,  and  altera- 
tion in  the  nutrition  of  the  nails.  The  cellular  tissue  may  be  the  seat  of 
phlegmon,  abscess,  and  lacerations.  The  joints  are  sometimes  the  seats 
of  indolent  arthropathies,  especially  the  shoulder,  similar  to  those  of  tabes, 
and  the  spinal  column  is  usually  the  seat  of  scoliosis  or  kyphoscoliosis. 
The  more  common  vasomotor  and  secretory  symptoms  are  dermographism, 
edema,  cyanosis,  and  increase  in  the  secretion  of  the  salivary,  lacrimal, 
and  sweat  glands.     The  sphincters  and  sexual  functions  remain  intact. 

A  symptom-complex,  known  as  Morvan's  disease,  is  identical  with 
syringomyelia.  It  consists  of  muscular  atrophy  and  weakness  of  the  up- 
per extremities  developing  simultaneously  with  analgesia  or  anesthesia, 
extending  over  the  arms,  and  associated  with  the  occurrence  of  panaritium 
on  the  fingers,  which  leads  to  deep-seated  ulceration  and  often  to  crumb- 
ling of  the  terminal  phalanges. 

The  fact  that  anesthetic  leprosy  sometimes  produces  a  syndrome  very 
similar  to  that  of  syringomyelia  has  already  been  mentioned. 

Treatment. — The  treatment  of  syringomyelia  consists  essentially  in 
protection  from  harmful  environment,  support  of  general  body  health 
by  hygiene,  hydrotherapy,  and  tonics,  and  by  rigid  control  of  and  careful 
attention  to  the  different  deformities  and  trophic  disturbances. 

These  patients  should  be  warned  against  exhausting  exercises,  espe- 
cially of  the  arms  and  neck ;  overexertion  causing  undue  strain  of  the 
cardiac  muscles.  They  should  be  carefully  instructed  concerning  the 
sensibility  disturbances  and  taught  how  to  protect  these  parts  against 
blows,  extreme  heat  or  cold.  As  hemorrhages  into  the  cavities  are  apt 
to  occur,  they  should  be  warned  against  sudden  exertion,  and  also  against 
joint  strains,  on  account  of  the  liability  to  arthropathies.  It  is  well  to 
have  them  always  test  hot  water,  hot  bottles,  etc.,  with  normal  parts  be- 
fore allowing  the  anesthetic  areas  to  come  in  contact  with  these  articles. 

The  general  bodily  health  is  best  maintained  by  a  simple,  wholesome 
diet,  out-of-door  life,  tonic  baths,  light  exercise,  and  rest.  CO2  baths 
have  been  recommended  for  their  stimulating  effects.  If  there  is  much 
pain,  caffein  citrate,  gr.  i  (gm.  0.065),  antipyrin,  gr.  ii-v  (gm.  0.13-0.30), 
dionin,  gr.  1/4-1/2"  (gm.  0.016-0.032),  pyramidon,  gr.  ii-vii  (gm.  0.12- 
0.5),  either  singly  or  in  combination,  are  helpful.  Gentle  passive 
stretching  of  the  painful  nerves  has  been  advised.  Mechanical  appara- 
tus should  always  be  employed  for  this  purpose.  The  milder  cutaneous 
irritants,  the  violet  ray  for  10  minutes  to  the  painful  area,  chloroform 
liniment,  or  vibration  by  one  of  the  commercial  machines,  may 
prove    efficacious.       Suspension    should     never    be    employed,    likewise 
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lumbar  puncture,  unless  absolutely  necessary  for  the  diagnosis,  since 
the  danger  of  hemorrhage  is  too  great  to  warrant  their  employment. 
If  there  is  severe  spasticity,  prolonged  warm  baths  and  passive  move- 
ments are  serviceable.  Of  the  tonics,  arsenic,  strychnin,  and  ergot  have 
received  most  attention.  We  have  never  seen  actual  benefit  from  the  last- 
named  drug.  Arsenic,  either  in  form  of  Fowler's  solution,  gtt.  v-x,  t.  i.  d., 
or  arsenious  acid,  gr.  1-50  (gm.  0.002-0.065),  t.  i.  d.,  or  daily  hypo- 
dermic injections  of  cacodylate  of  soda,  gr.  %-l  (gm.  0.048),  is  of  serv- 
ice in  maintaining  general  tone.  Strychnin  sulphate  has  been  often  tried, 
but  with  uncertain  results.  One  case  was  apparently  arrested  for  at 
least  eight  years  by  the  accidental  administration  of  an  almost  lethal 
dose.  The  patient  emerged  from  a  night  of  convulsions  with  apparently 
no  ill  effects,  and  never  as  long  as  he  was  under  observation  displayed  any 
evidences  of  progress.  If  given,  it  should  be  administered  hypodermi- 
cally,  daily  increase  in  the  dose  to  the  point  of  tolerance. 

Ten-minute  exposures  of  the  spine  to  the  X-ray  have  been  recom- 
mended, but  we  should  always  bear  the  possibility  of  burns  in  mind. 
Radium  baths  have  recently  been  recommended  by  Schlesinger,  also  10 
minutes'  to  one  and  one-half-hour  exposure  to  radium  rays. 

The  care  of  the  trophic  disturbances  is  mostly  mechanical  and  sur- 
gical. Arthropathies  should  be  protected  by  various  orthopedic  devices 
whenever  support  is  needed;  suppurations  in  the  joints  should  be  freely 
incised  and  attempts  at  ankylosis  encouraged.  Ulcers,  perforating  or  other- 
wise, should  be  treated  surgically,  and  care  taken  to  prevent  spread  of 
the  necrotic  process.  Operative  measures  are  only  to  be  undertaken  after 
all  other  mechanical  means  have  failed.  We  should  always  wait  for 
spontaneous  healing  of  ulcers  and  infected  joints,  since  this  is  not  at  all 
imcommon.  Bier's  hyperemic  method  has  been  used  successfully  a  num- 
ber of  times  in  the  treatment  of  ulcers.  Joints  that  are  prone  to  sub- 
luxation should  be  protected  wherever  possible,  and  even  arthrodesis 
may  be  necessary  in  the  habitual  cases. 

MXTLTIPLE  SCLEROSIS 

Multiple  or  disseminated  sclerosis  appears  in  early  adult  life — in  the 
second  or  third  decennium — but  may  begin  in  early  childhood,  and  has 
even  been  observed  as  late  as  the  45th  year.  The  disease  was  formerly 
considered  to  be  relatively  infrequent,  and,  as  regards  the  classic  type  de- 
scril)ed  by  Charcot,  this  is  still  true.  Within  the  last  ten  years,  however, 
numerous  abortive  forms  (formes  frustes  of  the  Frencli),  atypical  forms, 
and  variations  from  the  original  type  have  been  described,  and  the  dis- 
ease has  taken  a  front  rank  in  the  order  of  frequency  of  neurological 
diseases.  It  is  considered  by  most  writers  to  be  neit  in  frequency  to 
tabes  dorsalis. 
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Etiology. — Unfortunately,  we  know  little  of  the  causative  agents  of 
the  disease.  It  is  very  frequently  seen  after  acute  infectious  diseases — 
typhoid,  influenza,  scarlet  fever,  measles,  pertussis,  cholera,  acute  articu- 
lar rheumatism,  and  malaria.  It  has  developed  after  pregnancy  and 
metallic  poisoning  of  lead,  zinc,  tin,  and  manganese  workers.  Trauma 
and  severe  colds  also  have  a  place  among  the  etiologic  causes.  In  the 
majority  of  cases,  however,,  it  is  impossible  to  find  a  single  cause,  and 
we  are  forced  to  rely  on  Striimpel's  theory  of  endogenous  intoxication. 
Ziegler  has  spoken  of  an  abnormal  disposition  to  glia  hyperplasia  in 
these  individuals. 

Symptoms. — The  classic  type  described  by  Charcot  consists  of  stiffness, 
weakness  of  the  legs,  muscular  rigidity,  exaggeration  of  reflexes,  Babin- 
ski  and  Oppenheim  phenomena,  hurried  action  of  the  sphincters,  absent 
abdominal  reflexes,  tremor  of  the  hands,  usually  intentional  in  character, 
ataxic  movements  of  the  hands,  scanning  speech,  disturbances  of  vision, 
and  nystagmus.  In  a  great  number  of  cases  there  are  irregular  patches 
in  the  optic  nerves  with  contraction  of  visual  fields  and  scotoma.  The 
onset  may  be  abrupt,  with  convulsive  moments  and  unconsciousness,  and 
these  so-called  apoplectiform  attacks  may  occur  during  the  disease.  The 
mentality  is  in  some  cases  severely  affected,  and  may  be  confused  with 
general  paresis.  There  is  very  often  emotional  disturbance  that  may 
be  taken  for  hysteria.  All  forms  of  sensory  disturbances  may  be  pres- 
ent, even  the  BroAvn-Sequard  type  of  dissociation,  but  the  characteristic 
feature  of  these  disturbances  in  multiple  sclerosis  is  that  they  are  con- 
stantly changing  from  day  to  day  in  an  almost  kaleidoscopic  fashion. 
Impulsive  laughter  is  an  infrequent  symptom.  Sometimes  severe  boring, 
sticking  pains  and  paresthesias  are  complained  of,  but  they  never  have 
quite  the  character  of  lancinating  pains.  Ataxia  is  very  frequently  pres- 
ent, and  may  be  either  cerebellar  or  spinal  in  character.  The  disease 
pursues  an  irregular  course.  It  progresses  for  a  time  as  if  it  were  going 
to  incapacitate  the  victim.  Then  there  is  a  cessation  of  symptoms  and 
he  gets  all  but  well  and  remains  so  for  several  months,  perhaps  even  a 
year;  then  the  activity  of  the  disease  reveals  itself  again  and  the  patient 
soon  becomes  more  helpless  than  he  was  before.  In  the  majority  of 
instances  transient  diplopia  and  subjective  'vertiginous  states  are  the 
earliest  symptoiiis.  In  every  instance  in  which  spasticity  occurs  in  a 
young  individual  and  no  apparent  cause  can  be  found  for  it,  multiple 
sclerosis  should  be  thought  of. 

Treatment. — The  treatment  of  multiple  sclerosis  presents  many  diffi- 
culties, and,  as  we  know  of  no  specific  drug  to  arrest  the  development 
of  the  small  patches,  we  are  obliged  to  fall  back  on  general  hygienic  meas- 
ures, regulation  of  diet,  etc.  These  patients  should  be  warned  against 
overexertion,  mental  strain,  worry,  and  the  like.  The  physician  should 
so  regulate  their  daily  life  that  it  is  on  an  even  plane.     Long,  exhaust- 
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ing  work  or  exercise  should  be  avoided ;  the  bladder  and  rectum  emptied 
regularly  and  at  stated  intervals.  Rest  in  bed  after  a  severe  remission 
will  often  improve  them  greatly.  Hot  baths  are  to  be  avoided  (Oppen- 
heim),  but  tonic  baths,  salt  rubs,  and  passive  resistance  exercises  should 
be  employed.  These  have  the  good  effect  of  general  supportive  measures, 
improve  the  circulation  in  the  spastic  limbs,  and  help  prevent  contractures. 

Among  the  drugs,  silver  nitrate  (gr.  i/4-%,  t.  i.  d.)  and  Grade's  oint- 
ment have  been  extensively  used.  The  latter  is  especially  recommended 
by  Oppenheim.  Mercury  has  been  employed,  but  sliould  be  used  with  great 
care,  because  of  the  tendency  to  optic  nerve  atrophy.  Strychnin  should 
not  be  used  in  most  cases,  because  it  tends  to  increase  the  spasticity.  We 
"have  seen  very  good  results  follow  the  daily  hypodermic  administration 
of  cacodylate  of  soda,  %-l  grain.  It  appears  to  hasten  remissions  and  un- 
questionably prolongs  them.  Veronal  has  been  recommended  for  the 
tremor,  but  its  constant  use  is  a  dangerous  practice.  As  yet  electricity 
has  proved  of  little  avail.  Mild  central  galvanism  may  be  lightly  applied 
to  the  neck  and  spine.  Opotherapy  offers  little  hope  as  yet,  and  the  same 
may  be  said  of  sera  inoculations  and  vaccines. 

The  severe  contractures  are  best  treated  by  mechanical  apparatus,  or, 
if  these  are  not  successful,  tenotomies  and  even  section  of  the  posterior 
roots  may  be  necessary. 


CHAPTER    II 

DISEASES   OF  THE  PERIPHERAL  NERVES 

Howell  T.  Peeshing 

TREATMENT  OF  NEURITIS  IN  GENERAL 

The  word  neuritis,  meaning  inflammation  of  a  nerve,  is  here  used  to 
denote  the  morbid  processes  excited  in  nerve  fibers  by  any  injurious  in- 
fluence, whether  physical,  infectious,  or  toxic.  Thus  used  it  includes 
mechanical  damage,  sometimes  amounting  to  complete  section,  and  also 
processes  which  are  degenerative  rather  than  inflammatory,  as  in  the 
neuritis  of  diphtheria  or  lead  poisoning.  There  are  certain  lines  of  treat- 
ment applicable  to  all  cases  of  injury  or  inflammation  of  the  peripheral 
nerves,  and  in  order  to  avoid  needless  repetition  these  will  be  considered 
first.  The  special  modifications  or  additions  needed  for  individual  nerves 
will  be  given  later. 

Removal  of  Cause. — The  first  and  most  important  indication  for  treat- 
ment is  to  remove  the  cause  of  the  disease.  In  mononeuritis,  or  localized 
neuritis,  which  involves  a  single  nerve  or  a  few  adjacent  nerve  trunks, 
local  causes  such  as  injury  or  localized  infection  predominate.  In  mul- 
tiple neuritis,  or  polyneuritis,  which  involves  many  nerves  in  different 
parts  of  the  body,  only  a  correspondingly  widespread  cause  can  be  suffi- 
cient, namely,  a  general  infection  or  intoxication.  Both  general  and  local 
causes  may  act  in  combination. 

In  traumatic  cases  the  wound  is  to  be  cleaned  immediately  and  as  far 
as  possible  rendered  aseptic.  If  the  nerve  has  been  divided  the  ends  should 
be  found,  by  dissection  if  necessary,  freshened,  and  brought  together  by 
fine  sutures  (Chipault,  6).  This  must  be  done  at  the  earliest  possible 
moment,  otherwise  the  difficulties  of  the  operation  will  be  increased  by 
the  retraction  of  the  severed  ends  and  the  changes  in  the  wound,  while 
rapid  degeneration  in  the  peripheral  portion  of  the  nerve  will  lessen  the 
chances  of  ultimate  success.  Nevertheless,  secondary  suture  even  as  late 
as  a  year  or  two  after  division  may  be  successful.  In  case  the  loss  of  sub- 
stance is  too  great  to  admit  of  the  ends  being  brought  together  the  gap  may 
be  bridged  for  a  centimeter  or  two  by  catgut  sutures,  with  a  hope  that 
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the  regeneratinf^  fibers  will  follow  them  (suture  a  distance).  In  rare  cases 
where,  on  account  of  the  proximal  part  of  the  severed  nerve  bcin<j;  inac- 
cessible, or  the  gap  being  too  great  for  suture  a  distance,  it  is  impracti- 
cable to  unite  the  peripheral  part  to  its  own  stump,  it  may  be  stitched  into 
a  slit  made  in  the  sheath  of  a  closely  adjacent  nerve,  or  a  less  important 
adjacent  nerve  may  be  cut,  so  that  its  proximal  end  may  be  united  to  the 
peripheral  part  of  the  nerve  originally  injured.  The  part  of  the  nerve 
sutured  should  be  enveloped  if  possible  in  a  sheath  of  fascia  to  protect  it 
from  scar  tissue  and  prevent  adhesions.  After  suture  of  one  of  the  nerves 
of  a  limb  such  a  posture  as  will  prevent  tension  is  to  be  maintained  by  a 
suitable  dressing  for  about  three  weeks.  Pressure  must  of  course  be  care- 
fully avoided. 

If  the  injury  is  caused  by  fracture  of  a  bone  its  ends  are  to  be  brought 
into  correct  apposition  and  sutured,  then  the  nerve  is  to  be  separated  as  far 
as  possible  from  the  fracture  by  the  interposition  of  fascia  or  muscle. 
This  must  be  done  immediately,  as  the  nerve  degenerates  very  rapidly 
under  continued  pressure. 

In  case  the  nerve  is  injured,  but  not  severed,  and  recovery  seems  to  be 
prevented  by  the  contraction  of  cicatricial  tissue  or  the  pressure  of  exudate, 
it  may  be  necessary  to  perform  the  operation  called  neurolysis,  that  is,  to 
expose  the  nerve  and  free  it  from  adhesions,  at  the  same  time  tr\'ing  to 
place  it  in  such  a  position  or  so  envelop  it  with  fascia  as  to  prevent  future 
adhesions. 

Pressure,  stretching,  or  irritation  due  to  adjacent  disease  or  new  growth 
must  as  far  as  possible  be  removed  by  treatment  of  the  primary  disease. 
If  infection  has  extended  from  a  suppurating  wound  to  a  nerve,  free  drain- 
age of  pus  is  the  first  essential,  after  which  every  effort  should  be  made 
to  increase  the  systemic  resistance  to  infection  by  means  of  fresh  air,  food, 
cheering  mental  influences,  tonics,  and  an  appropriate  vaccine. 

Constitutional  causes  are  of  the  greatest  importance  in  multiple  neu- 
ritis, but  they  may  also  be  of  fundamental  importance  in  neuritis  limited 
to  a  single  nerve.  Syphilis,  tuberculosis,  and  gout  are  especially  apt  to 
cause  a  localized  rather  than  a  multiple  neuritis.  Other  important  con- 
ditions most  often  causing  multiple  neuritis  are  alcoholism,  diabetes, 
severe  anemia,  and  poisoning  by  lead,  arsenic,  mercury,  ptomains,  etc. 
The  so-called  rheumatic  or  uric  acid  diathesis  is  often  an  important  ag- 
gravating cause  even  when  the  neuritis  is  mainly  due  to  other  agencies. 
It  specifically  calls  for  the  administration  of  sodium  salicylate,  aspirin, 
salophcn,  or  some  other  form  of  salicylate.  In  any  of  these  constitutional 
conditions,  aside  from  the  treatment  of  the  specific  infection  or  intoxica- 
tion, which  is  described  in  its  appropriate  place  in  this  work,  free  elimina- 
tion is  to  be  secured  by  means  of  laxatives,  diuretics,  and  diaphoretics, 
having  due  regard,  of  course,  to  the  patient's  powers  of  resistance.  In  all 
forms  of  neuritis  there  is  a  marked  tendency  to  nervous  and  constitutional 
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debility  which  must  be  combated  by  a  diet  as  nutritious,  abundant,  and 
varied  as  the  digestive  organs  can  be  made  to  tolerate.  If  any  restriction 
is  necessary  let  it  be  in  the  carbohydrates.  Proteins  and  fats  are  most 
essential. 

Rest. — Next  in  importance  to  the  removal  of  cause  is  rest  of  the  af- 
fected area  from  every  mode  of  activity,  whether  motor,  reflex,  or  sensory. 
The  more  severe  and  more  recent  the  disease  or  injury  the  more  nearly 
absolute  is  the  indication  for  rest.  Only  when  the  acute  symptoms  have 
begun  to  subside  can  passive  motion  be  cautiously  begun,  and  not  until 
still  later  can  any  form  of  local  stimulation  or  voluntary  activity  be  safely 
ventured  on. 

An  affected  limb  should  be  wrapped  in  a  generous  quantity  of  cotton 
secured  by  a  bandage  just  tight  enough  to  stay  in  place.  The  limb  should 
be  in  the  posture  of  greatest  ease.  The  arm  is  to  be  moderately  abducted 
at  the  shoulder,  the  elbow  slightly  flexed,  the  forearm  between  pronation 
and  supination,  the  wrist  slightly  extended,  and  the  fingers  moderately 
flexed.  The  lower  limb  is  to  be  slightly  flexed  at  the  hip  and  knee  with  a 
little  ouiward  rotation  and  abduction,  the  foot  being  at  right  angles  to  the 
leg.  The  proper  posture  is  to  be  maintained  by  the  support  of  soft  pillows 
of  suitable  size  so  that  both  muscles  and  nerves  will  be  relaxed  and  free 
from  pressure,  with  no  occasion  for  voluntary  effort.  Wrist  drop  or  foot 
drop  may  be  prevented  from  the  first  by  a  proper  arrangement  of  the  sup- 
ports. For  the  feet  a  large  sandbag  nine  inches  in  diameter  is  desirable, 
placed  transversely  in  the  bed  so  that  the  ball  of  the  foot  and  toes  will  rest 
upon  it  in  such  a  way  as  to  secure  the  perpendicular  position  (Gowers,  12). 
Or  a  board  may  be  secured  across  the  bed  for  the  feet  to  rest  upon.  The 
weight  of  the  bed  coverings  must  not  rest  upon  the  limb.  If  the  supports 
mentioned  do  not  sufiiciently  protect  it  a  wire  cradle  must  be  used. 

It  is  best  to  maintain  an  equable  warmth  of  the  affected  part.  Changes 
of  temperature  prevent  sensory  rest,  hence  they  are  to  be  avoided  as  care- 
fully as  mechanical  irritation.  In  the  most  acute  cases  a  warm,  moist 
dressing  or  poultice  gives  more  relief  than  the  dry  cotton.  Especial  care 
must  then  be  taken  to  see  that  the  temperature  is  below  what  can  be  borne 
with  comfort  by  the  sound  skin,  on  account  of  the  extreme  vulnerability  of 
tissues  supplied  by  an  inflamed  nefve  and  the  consequent  danger  of  severe 
trophic  disturbances.  Warmth  with  some  moisture  may  be  secured  by 
using  cotton  as  recommended  above,  but  covering  it  with  rubber  tissue. 
Some  writers  recommended  cold  applications  in  severe  local  inflammation, 
but  it  must  be  remembered  that  the  tissues  are  excessively  vulnerable  to 
cold  as  well  as  to  heat  and  pressure.  In  general,  warmth  is  to  be  pre- 
ferred. 

In  recent  cases,  especially  if  severe,  massage  and  electricity  are  strictly 
contraindicated,  but  are  often  urged  upon  the  physician  by  the  patient  or  his 
over-zealous  friends.     Even  the  electric  tests  that  are  desirable  for  diagnosis  to 
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some  extent  aggravate  the  disease,  as  indicated  by  increase  of  pain,  so  they 
should  at  first  be  as  brief  and  infrequent  as  the  diagnostic  requirements  will 
permit.  I  have  known  patients  with  alcoholic  multiple  neuritis  to  have  their 
sufferings  greatly  increased  and  the  prospects  of  recovery  lessened  by  daily 
applications  of  a  strong  faradic  current,  the  physician  as  well  as  the  patient 
being  under  the  delusion  that  the  increased  pain  following  each  application  ought 
to  be  endured  because  electricity  may  be  useful  in  the  treatment  of  paralysis. 

Relief  of  Pain. — The  removal  of  causes  and  the  maintenance  of  rest  in 
the  easiest  posture  tend  strongly  to  relieve  pain,  but,  in  spite  of  all  that 
can  be  done  in  this  way  a  good  deal  of  neuritic  pain  will  usually  remain, 
and  it  is  of  such  a  peculiarly  trying,  nerve-racking  character  as  to  prevent 
refreshing  sleep  and  seriously  to  impair  the  general  health.  Additional 
measures  for  the  relief  of  pain  alone  are  generally  necessary,  but  Gowers 
wisely  warns  against  using  these  measures  to  permit  harmful  activity, 
which,  without  analgesics,  would  be  too  painful.  In  other  words,  anal- 
gesics and  narcotics  should  be  sparingly  though  efficiently  used  for  the 
relief  of  the  spontaneous  pain  which  persists  after  the  most  perfect  rest 
and  protection  have  reduced  it  to  a  minimum. 

Gowers  (12)  strongly  recommends  the  hypodermic  injection  of  cocain 
at  the  seat  of  greatest  pain,  not  only  as  an  efficient  though  temporary  means 
of  relieving  suffering,  but  also  as  having  a  distinctly  favorable  effect  upon 
the  morbid  process  by  cutting  off  irritating  sensory  impulses  from  the  per- 
iphery. Oppenheim  (30)  also  mentions  it  as  a  palliative,  especially  in 
the  form  of  Schleich's  infiltration  anesthesia.  From  one-tenth  to  one  per 
cent,  of  cocain  in  normal  salt  solution  is  employed  and  injected  near  the 
nerve  in  the  area  of  greatest  pain.  At  first  not  more  than  gm.  0.005  or 
1-12  of  a  grain  of  cocain  should  be  used.  When  the  patient's  tolerance  is 
known  as  much  as  gm.  0.065  or  one  grain  may  be  injected  twice  daily. 
The  weaker  the  solution  the  larger  the  area  that  can  be  covered  without 
exceeding  the  dose.  Gowers  also  speaks  of  cocain  satisfying  the  craving 
for  a  stimulant,  but  this  also  carries  with  it  the  warning  that  a  craving  is 
easily  created  by  the  use  of  the  drug  and  that  the  cocain  habit  is  peculiarly 
demoralizing.  These  objections  to  cocain  may  to  a  great  extent  be  obvi- 
ated by  substituting  one  of  its  less  poisonous  substitutes,  eucain,  stovain, 
novocain  or  alypin,  in  the  same  or  larger  doses.  Tlie  lately  introduced 
local  anesthetic,  hydrochlorid  of  quinin  and  urea,  is  said  to  be  entirely 
harmless  and  to  cause  an  analgesia  which  persists  for  days.  I  have  had 
no  personal  experience  with  it,  but  should  the  claims  for  it  be  confirmed 
it  would  be  far  more  valuable  for  this  purpose  than  any  drug  of  the 
cocain  class. 

As  an  internal  analgesic,  unless  contraindicated  ]>y  the  state  of  the  heart 
or  of  the  blood,  one  of  the  coal-tar  preparations  shoukl  be  tried.  Acet- 
phenetidin  (phenacetin)  is  probably  the  best,  and  may  be  given  in  single 
doses  of  from  gm.  0.3  to  1.0  (5  to  15  grains),  maximum  in  one  day  gm. 
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2.0  (30  grains).  Instead  of  acetphenetidin  one  of  the  similar  drugs  may 
be  used  in  its  appropriate  dose:  kryofin  in  the  same  doses  as  acetpheneti- 
din; antipyrin,  gm.  0.65  to  2.0  (10  to  30  grains),  maximum  in  one  day, 
gm.  4,0  (60  grains)  ;  salpyrin  in  the  same  doses  as  antipyrin;  acetanilid, 
gm.  0.2  to  1.0  (3  to  15  grains),  maximum  in  one  day,  gm.  1.50  (23 
grains),  pyramidon  in  the  same  doses  as  acetanilid. 

If  the  coal-tar  preparations  are  contraindicated  or  ineffectual  an  opiate 
will  be  necessary.  Codein  is  nearly  harmless  and  may  be  given  in  a  single 
dose  of  from  gm.  0.03  to  0.15  (l^'o  to  2  1-3  grains).  Purified  opium  has 
more  power  to  relieve  pain  and  also  to  secure  sleep,  doses  gm.  0.03  to  0.13 
(1/2  to  2  grains),  or  extract  of  opium,  gm.  0.015  to  0.07  (1/4  to  1  grain)  ; 
or  morphia,  gm.  0.01  to  0.03  (1-6  to  l/o  grain).  If  one  of  these  is  not 
sufficient  hypodermic  injections  of  morphia  will  be  necessary,  especially 
at  night.  All  authorities  are  agreed  that  this  should  be  only  as  the  last 
resort.  Unless  the  patient's  tolerance  is  already  known  the  first  dose  must 
always  be  small,  then  the  amount  can  be  cautiously  increased  to  meet  the 
necessities  of  the  individual  case. 

Sleep. — It  is  of  great  importance  that  a  patient  suffering  from  neuritis 
should  have  sound  and  refreshing  sleep.  The  opiates  made  necessary  by 
pain  may  be  sufficient  to  secure  this,  but  it  is  often  desirable  to  add  one 
of  the  hypnotics. 

I  regard  chloral  as  on  the  whole  the  best  hypnotic.  It  will  generally  secure 
sleep  of  the  necessary  duration,  and  of  a  refreshing  quality,  with  less  dis- 
advantages than  any  other  single  drug.  Its  dose  is  from  gm.  0.5  to  1.5  (TV^ 
to  23  grains) ;  maximmu  in  one  night,  gm.  2.0  (30  grains).  Bromid  may  be 
used  instead  in  a  single  dose  of  g-m.  1.0  to  2.0  (15  to  30  gi'ains),  but  is  not  so 
efficient,  and  larger  doses,  if  continued,  seem  to  me  more  likely  to  depress  nutri- 
tion and  lawer  resistance  to  infection  than  equally  efficient  doses  of  chloral. 
Veronal  is  very  efficient  in  inducing  sound  sleep.  The  principal  objection  to  it 
is  that  it  often  leaves  the  patient  unrefreshed,  heavy,  and  rather  despondent 
next  day.  When  it  acts  in  this  way  its  prolonged  use  is  highly  objectionable. 
Some  patients,  however,  bear  it  very  well,  and  with  them  it  is  the  hypnotic  to  be 
chosen.  Whatever  is  necessary  should  be  given  in  a  single  dose  of  from  gm. 
0.3  to  1.0  (5  to  15  grains),  as  its  maximum  effect  is  some  hours  after  its 
administration.  The  solution  of  veronal  known  as  neuronidia  has  the  advantage 
of  acting  with  the  minimum  dose  in  the  shortest  time. 

Counterirritation. — In  multiple  neuritis  counterirritation  is  not  ad- 
visable, but  in  mononeuritis  due  to  a  sharply  localized  injury  or  infection 
it  may  be  of  use.  Light  stroking  Avith  the  Paquelin  cautery  over  the  nerve 
a  little  above  the  seat  of  inflammation  is  most  effective,  but  small  blisters 
may  be  used  instead.  Such  applications  are  not  to  be  made  in  the  distribu- 
tion of  the  nerve  below  the  seat  of  disease  for  fear  of  starting  an  ulcera- 
tion which  may  persist  as  a  trophic  lesion.  It  is  in  the  later  stages  of  the 
disease  that  counterirritation  is  most  useful,  but  in  milder  cases  it  may 
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be  used  at  the  outset.  In  the  early  stages  of  severe  cases  it  is  best  to 
omit  it. 

Massage. — As  spontaneous  pain  subsides  and  that  induced  by  passive 
motion  of  the  affected  part  is  of  short  duration  and  less  intense,  massage, 
with  systematic  passive  motion,  may  safely  be  begun.  This  may  be  in  a 
few  days  in  the  lightest  cases,  and  in  from  four  to  eight  weeks  in  the 
severe  ones.  In  the  meantime  all  that  is  necessary  in  the  line  of  mechano- 
therapy is  the  support  of  the  foot  and  hand  that  will  prevent  foot  drop 
and  wrist  drop. 

The  object  of  massage  is  to  accelerate  the  flow  of  lymph  and  venous 
blood  from  the  diseased  tissues  so  that  fresh  lymph  and  blood  may  take 
their  place.  This  is  to  be  accomplished  with  the  least  irritation  and  the 
nerve  trunk  must  be  avoided.  At  first  the  manipulations  should  be  ex- 
ceedingly gentle,  consisting  only  of  a  light  rubbing  or  stroking  of  the  skin 
in  the  direction  of  the  venous  current.  As  tenderness  subsides  the  strok- 
ing may  be  somewhat  more  vigorous  and  enough  pressure  may  be  used  to 
influence  the  deeper  tissues.  Severe  or  persistent  pain  following  massage 
should  always  cause  it  to  be  made  lighter  or  for  the  time  to  be  omitted 
altogether.  With  the  massage  gentle  passive  motion  of  all  the  joints 
should  be  made,  carefully  avoiding  all  brusque  changes  and  extreme  posi- 
tions. At  the  same  time  the  posture  should  be  varied  from  that  of  greatest 
case  so  that  the  patient  will  become  accustomed  to  lie  wuth  both  the  hip 
and  knee  extended. 

Electricity. — All  authorities  are  agreed  as  to  the  value  of  electricity  in 
the  treatment  of  neuritis;  and  electrical  treatment  should  be  begun  soon 
after  the  first  use  of  massage  and  passive  motion.  It  is  also  generally 
agreed  that  tlie  galvanic  current  is  superior  to  all  the  other  forms  of  elec- 
tricity. The  faradic  current  is  valuable  for  diagnostic  tests,  but  in  this 
disease  its  power  to  cause  contraction  of  the  afl^ected  muscles  is  lost  or 
impaired,  while  its  efl^ect  on  the  inflamed  nerve  is  that  of  a  powerful 
irritant.  In  chronic  or  convalescent  cases  a  neurologist  who  is  also  an 
expert  electrotherapist  may  do  good  with  it,  but  even  then  more  can  be 
accomplished  through  galvanism.  I  think  that  it  should  be  a  general  rule 
not  to  use  faradism  in  the  treatment  of  neuritis. 

The  galvanic  current  is  used  in  two  ways  for  two  distinct  purposes. 
As  originally  recommended  by  R.  Remak  and  endorsed  by  E.  Remak, 
Bernhardt  (2),  and  Oppenheim  (30),  the  catliode  is  applied  over  the  seat 
of  the  nerve  lesion  and  the  anode  to  any  convenient  place.  The  current  is 
turned  on  gradually  by  means  of  a  smoothly  working  rheostat,  kept  steadily 
at  a  strength  of  from  two  to  six  milliamperes  for  from  five  to  ten  minutes, 
and  then  gradually  turned  off.  All  abrupt  changes  must  be  avoided.  The 
weaker  and  briefer  applications  are  best  at  the  beginning  and  in  all  cases 
in  which  the  nerve  is  excessively  sensitive ;  as  the  effect  of  the  applications 
is  ascertained  and  sensitiveness  is  found  to  bo  decreasing,  currents  may 


288  THE    PERIPHERAL    NERVES 

be  used  for  a  longer  time  and  their  strength  cautiously  increased.  If 
severe  or  persistent  pain  is  caused  the  current  must  be  decreased  or  the 
treatment  postponed.  Gowers  (12)  employs  a  similar  method,  but  he  uses 
the  anode  over  the  inflamed  part  and  suspects  that  its  value  is  only  that  of 
a  counterirritant.  According  to  the  German  neurologists  the  effect  of 
these  applications  is  to  improve  circulation  in  and  about  the  inflamed 
nerve,  to  promote  the  absorption  of  the  products  of  inflammation,  and  to 
improve  the  conductivity  of  the  nen^e  fibers  by  direct  stimulation.  E. 
Remak  gives  careful  observations  tending  to  prove  that  these  things  are 
really  accomplished  and  the  course  of  the  disease  materially  shortened. 
The  results  obtained  by  others  generally  confirm  his  claims;  certainly 
the  galvanic  treatment  of  the  nerve  itself  in  old  cases  of  moderate  severity 
is  often  followed  by  a  striking  improvement  after  only  a  few  applications. 

The  other  method  is  to  apply  the  cathode  or  anode,  whichever  causes 
the  greater  contraction,  to  the  paralyzed  muscles  without  regard  to  the 
nerve,  and  by  slowly  making  .and  breaking  the  current  directly  to  stimu- 
late the  muscle  to  contract.  Its  object  is  to  exercise  the  muscles  and  keep 
them  in  the  best  possible  state  of  nutrition,  delaying  their  degeneration 
until  they  come  under  the  influence  of  the  restored  motor  fibers  and  end 
plates.  This  direct  stimulation  to  contraction  is  just  what  the  faradic 
current  cannot  accomplish,  because  it  acts  on  the  muscles  only  through  the 
nerve  fibers,  which  are  destroyed  or  put  out  of  action  by  the  disease.  Al- 
though this  galvanic  treatment  of  the  muscles  is  not  necessary  in  the  light- 
est cases,  and  is  of  little  avail  in  the  most  severe  ones,  where  the  restoration 
of  the  nerve  fibers  is  long  delayed  and  the  muscles  lose  even  their  galvanic 
reactions,  nevertheless  there  is  a  great  preponderance  of  cases  in  which 
this  treatment  is  eminently  useful.  It  should  be  tried  in  practically  every 
case.  The  applications  may  be  from  three  times  weekly  to  daily.  Each 
muscle  is  to  be  relaxed  by  posture  so  that  it  is  free  to  contract  without 
resistance.  The  strength  of  the  current  will  vary  from  two  or  three  to  ten 
milliamperes  -according  to  the  muscle  treated  and  the  size  of  the  active 
electrode.  It  should  be  just  sufficient  to  cause  a  moderately  vigorous  con- 
traction. Very  strong  currents  are  to  be  avoided  as  they  lead  to  exhaus- 
tion. 

Baths. — In  the  middle  and  later  stages  of  the  disease  warm  baths  may 
be  used  to  favor  relaxation,  peripheral  circulation,  and  absorption. 

Exercise. — As  soon  as  some  voluntary  control  of  the  paralyzed  muscles 
is  regained  active  exercises  should  be  added  to  the  passive  motions  already 
mentioned.  The  weakened  muscles  should  at  first  be  favored  by  posture 
and  by  the  assistance  of  the  operator,  so  that  the  patient's  efforts  may  pro- 
duce the  greatest  visible  result.  Care  is  to  be  taken  to  stop  short  of  severe 
fatigue. 

Late  Operations. — If,  after  more  than  a  year  from  the  onset,  there  is 
still  considerable  disability,  with  but  little  hope  of  further  improvement, 
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careful  consideration  should  be  given  to  the  possibility  of  a  late  perfor- 
mance of  neurolysis  or  nerve  anastomosis  leading  to  better  results.  Ortho- 
pedic operations  such  as  section  of  tendons  or  transplantation  of  muscles 
may  possibly  be  indicated,  but  not  so  frequently  as  in  poliomyelitis.  Or- 
thopedic apparatus  may  also  be  useful  without  operation. 

Drugs. — Aside  from  the  treatment  of  causes  such  as  syphilis,  malaria, 
or  metallic  poisoning,  drugs  can  have  but  little  effect  upon  the  morbid 
process.  Gowers,  indeed,  speaks  highly  of  mercury  as  an  alterative  in 
localized  neuritis,  one  grain  of  blue  pill  once  or  twice  a  day.  He  does  not 
consider  it  so  useful  in  multiple  neuritis.  Salicylate  of  sodium  given  as 
in  acute  rheumatism  is  useful  in  cases  due  to  cold  or  having  a  rheumatic 
or  gouty  element.  But  if  drugs  can  do  little  to  cure  the  neuritis  itself,  they 
are  valuable  for  the  relief  of  many  symptoms.  The  relief  of  pain  and  in- 
somnia has  already  been  discussed.  Throughout  the  course  free  elimina- 
tion must  be  maintained,  especially  by  the  judicious  use  of  laxatives. 
Tonics,  especially  strychnia  and  iron,  will  be  needed  in  all  protracted 
cases. 

Change  of  Scene. — As  in  other  long  illnesses  convalescence  may  often 
be  hastened  by  a  change  of  air  and  scene,  especially  if  agreeable  recreation 
accompanies  the  change.  In  winter  the  patient  should  go  to  one  of  the 
warm,  balmy  localities,  in  summer  to  the  seashore  or  mountains,  but  never 
to  regions  that  are  both  cold  and  damp. 


NEURITIS  OF  SPINAL  NERVES 

1.  Phrenic  Neuritis 

(Paralysis  of  the  Diaphragm) 

Only  very  rarely  is  disease  of  the  phrenic  nerves  causing  paralysis  of 
the  diaphragm  amenable  to  special  treatment.  When  the  nerve  is  involved 
in  wounds,  inflammation,  or  tumor  of  the  neck  the  treatment,  if  possible, 
of  the  primary  disease  is  the  essential  object.  When  inflammation  of  the 
phrenics  is  a  part  of  multiple  neuritis  their  treatment  is  for  the  most  part 
included  in  that  of  the  greater  disease.  The  danger  is  especially  great  on 
account  of  the  dyspnea  and  danger  of  complete  failure  of  respiration.  Ex- 
treme care  should  be  taken  to  secure  the  most  perfect  rest  possible.  Talk- 
ing as  well  as  other  forms  of  exertion  is  to  be  prevented.  In  order  that 
the  abdominal  contents  shall  not  encroach  upon  the  thorax  the  head  and 
chest  should  be  elevated.  If  dyspnea  persists  in  spite  of  complete  rest 
and  correct  posture  inhalations  of  oxygen  may  l>e  used.  Counterirrita- 
tion  along  the  sides  of  the  neck  has  been  recommended  and  no  doubt  is 
useful  in  cases  of  active  inflammation.  Strychnia  and  an  abundance  of 
food  are  indicated. 
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In  addition  to  these  measures  Duchenne  recommended  faradization  of 
the  nerve,  and  this  has  been  warmly  approved  by  Bernhardt  (2),  and 
briefly  by  Oppenheim  (30).  A  small  button-shaped  electrode  is  applied 
at  the  posterior  border  of  the  sternomastoid  muscle,  at  the  junction  of  its 
middle  and  lower  thirds,  and  pressed  downward  and  inward  between  this 
muscle  and  the  scalenus  anticus,  while  the  other  electrode  is  applied  over 
the  abdomen.  When  the  nerve  is  healthy  the  diaphragm  can  easily  be 
made  to  contract  in  this  way.  Gowers  (12)  thinks  that  the  influence  of 
this  procedure  is  not  sufficient  to  make  its  use  desirable,  and  he  seems 
clearly  to  be  right  as  far  as  disease  of  the  nerve  trunk  is  concerned.  If 
the  nerve  fibers  are  diseased  neither  the  faradic  nor  the  galvanic  current 
applied  in  this  way  can  have  much  effect.  In  the  cases  of  asphyxia  from 
gas  poisoning  and  of  apparent  death  in  the  newborn  it  is  not  the  nerve 
fibers,  but  the  nerve  centers,  that  are  probably  at  fault,  and  artificial  res- 
piration seems  to  me  to  be  far  more  promising  than  faradization. 

As  to  prophylaxis,  care  should  be  taken  by  anesthetists,  surgeons,  and 
obstetricians  not  to  turn  the  head  too  forcibly  to  one  side  and  not  to  keep 
it  long  in  an  extreme  position.  Oppenheim  has  seen  paralysis  of  one 
phrenic  nerve  caused  by  such  forcible  turning. 


2.  IsTeueitis  of  the  Brachial  Plexus  and  I^ekves  of  the  Aem 

In  neurological  treatises  the  diseases  of  the  parts  of  the  brachial  plexus 
and  of  the  nerves  arising  from  it  are  discussed  in  separate  chapters.  This 
separation,  however,  is  on  account  of  varying  symptomatology  and  for  the 
sake  of  localization  diagnosis,  not  on  account  of  difference  in  treatment. 
Eor  the  discussion  of  treatment  alone  and  especially  to  avoid  tedious  repe- 
tition it  seems  better  to  consider  them  together. 

The  brachial  plexus  and  the  nerves  derived  from  it  are  not  only  liable 
to  the  same  toxic  and  infectious  diseases  as  other  nerves,  but  are  especially 
liable  to  disease  and  injury  incident  to  their  situation.  The  use  of  the 
arm  exposes  it  to  many  special  dangers.  Blows,  cuts,  punctures,  and  pres- 
sures on  the  unprotected  soft  parts  of  the  arm  or  neck  often  involve  the 
nerves,  as  a  rule  directly,  sometimes  by  subsequent  extension  of  disease. 
Fractures  and  dislocations  often  cause  pressure  or  laceration  of  the  plexus 
or  the  nerve  trunks,  especially  the  musculospiral.  Moreover  the  great 
mobility  of  the  bones  of  the  shoulder  and  arm  permits  a  number  of  ex- 
treme postures,  without  either  fracture  or  dislocation,  which  are  capable  of 
causing  great  injury  to  the  nerves,  amounting  in  some  cases  to  a  complete 
separation  of  nerve  roots  from  the  spinal  cord.  These  facts  make  it  neces- 
sary to  give  special  attention  to  prevention. 

Prevention. — A  great  many  cases  of  brachial  neuritis  could  be  pre- 
vented if  the  possibility  of  their  occurrence  were  generally  known.     A 
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statement  of  some  of  the  special  causes  is  sufficient  indication  for  their 
prevention. 

A  workman  carries  a  heavy  weight  on  the  shoulder  so  that  its  edge 
presses  into  the  side  of  the  neck ;  pressure  neuritis  of  the  posterior  tho- 
racic nerve  and  paralysis  of  the  serratus  magnus  muscle  follow,  or  perhaps 
neuritis  of  the  upper  cord  of  the  plexus  and  paralysis  of  the  upper  arm 
type  of  Erb.  The  shoulder  is  forcibly  drawn  back  as  in  pinioning  the 
arms;  the  upper  cord  of  the  plexus  is  squeezed  between  the  clavicle  and 
first  rib  so  that  paralysis  of  the  upper  arm  type  follows.  A  crutch  is  used 
so  that  the  weight  of  the  body,  instead  of  being  supported  mainly  by  the 
hands,  is  borne  by  the  axilla;  neuritis  of  the  musculospiral  results  with 
paralysis  of  the  extensors  of  wrist  and  fingers.  Severe  strain  on  the  up- 
lifted or  extended  arm,  as  in  hanging  from  a  ladder  or  reining  an  unruly 
horse,  stretches  the  upper  part  of  the  plexus,  especially  if  the  head  is  in- 
clined away  from  the  arm.  Other  easily  avoidable  causes  are  allowing  the 
arm  of  an  anesthetized  person  to  hang  over  the  edge  of  the  table,  holding 
the  arms  above  the  head  for  a  considerable  time,  going  to  sleep  with  the 
arm  hanging  over  the  back  of  a  chair,  lying  with  the  head  resting  on  the 
upraised  arm,  merely  the  prolonged  maintenance  of  an  awkward  position 
and  excessive  work  with  the  arm  raised  above  the  head,  as  in  whitewash- 
ing a  ceiling.  Tight  bandaging,  or  the  prolonged  action  of  a  bandage  that 
is  even  a  little  too  tight,  may  cause  severe  neuritis.  In  giving  hypodermic 
injections  a  nerve  cannot  be  injured  unless  the  deep  fascia  is  pierced ;  this 
can  be  avoided  by  pinching  up  a  fold  of  the  skin. 

According  to  Goldthwait,  Painter,  and  Osgood  (11),  neuritis  of  the 
ulnar  nerve  may  be  caused  by  the  common  deformity,  round  shoulder.  As 
the  shoulder  joint,  from  fatigue  and  relaxation  of  the  muscles  which  nor- 
mally hold  it  backward  and  upward,  sags  downward  and  forward,  the 
head  of  the  humerus  may  compress  the  ulnar  nerve  against  the  second  rib, 
causing  a  true  pressure  neuritis.  In  thin  persons  the  ulnar  nerve  alone  is 
usually  affected,  but  in  stouter  patients  a  padding  of  fat  nuiy  transmit  the 
pressure  to  the  whole  plexus.  The  pain  thus  caused  is  aggravated  by  pos- 
tures and  occupations  which  increase  the  forward  drag  on  the  shoulder 
and  relieved  by  postures  which  elevate  the  head  of  the  humerus  and  keep 
it  away  from  the  thorax.  Some  cases  of  writers'  cramp  are  to  be  explained 
in  this  way.  The  treatment  consists  of  exercises  and  a  brace  to  hold  the 
body  erect  and  the  shoulders  well  back.  If  the  scapula  is  flexed  so  that 
the  correct  posture  is  painful  and  the  patient  is  an  adult,  removal  of  its 
upper  portion  may  be  necessary. 

Obstetric  Paralysis 

The  prevention  of  injury  to  the  plexus  or  nerves  at  birth  which  causes 
the  paralysis,  usually  of  the  upper  arm  type,  known  as  obstetric  paralysis. 
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is  a  special  problem  for  the  obstetrician,  but  the  same  general  principles 
apply.  Delivery  is  to  be  accomplished,  avoiding  as  far  as  possible  any  ex- 
treme position  of  head  or  arm  and  any  excessive  traction  on  either,  espe- 
cially traction  on  the  arm  when  the  head  is  inclined  away  from  it.  Any 
prolonged  pressure  is  to  be  feared,  especially  if  on  the  neck,  shoulder, 
axilla,  or  arm. 

Treatment. — In  traumatic  cases  prompt  aseptic  dressing  of  wounds 
and  immediate  treatment  of  a  fracture  or  dislocation  are  most  essential. 
The  question  whether  any  nerve  trunk  is  completely  divided  comes  up  at 
once  and  is  answered  mainly  by  the  presence  or  absence  of  sensation  in  the 
area  supplied  by  the  nerve  in  question.  The  ability  voluntarily  to  contract 
the  muscles  supplied  by  the  nerve,  of  course,  shows  that  the  nerve  is  not 
divided,  but  the  inability  to  make  such  voluntary  motions  is  not  proof  of 
division  of  the  nerve  because  it  may  be  due  to  injury  of  bone,  muscle,  or 
tendon.  If  division  has  occurred  immediate  suture  is  vastly  better  than 
secondary  suture,  but  no  limit  can  be  set  beyond  which  operation  is  hope- 
less. If  there  is  a  large  gap  in  the  nerve  trunk  resection  of  the  humerus 
may  be  justifiable  as  a  means  of  bringing  the  ends  together.  If  the  gap  is 
too  great  to  be  closed  in  any  way  the  peripheral  part  of  the  severed  nerve 
may  be  grafted  into  a  neighboring  sound  one,  as  the  musculospiral  into  the 
median.  If  a  fragment  of  bone  or  callus  is  pressing  on  the  nerve  it  must 
be  removed.  Callus  may  first  cause  paralysis  years  after  the  original 
injury  (Oppenheim,  30).  If  the  nerve  is  embedded  in  inflammatory 
products  or  dra^^^l  by  contracting  scar  tissue  it  should  be  exposed  by  care- 
ful dissection  beginning  either  below  or  above  the  lesion,  freed  from  ad- 
hesions, and  protected  from  future  ones,  if  possible,  by  placing  it  in  a 
more  favorable  situation  between  the  muscles  or  wrapping  it  in  a  flap  of 
fascia.  The  ulnar  nerve  is  sometimes  dislocated  from  its  position  back  of 
the  inner  condyle  of  the  humerus.  On  account  of  its  great  liability  to 
injury  in  its  new  location  it  should  be  replaced  and  retained  by  covering 
it  with  a  flap  of  periosteum  (Chipault,  6). 

After  pain  and  other  acute  symptoms  have  sufficiently  subsided  the 
absolute  rest  which  is  at  first  imperative  should  gradually  be  broken 
by  passive  movements,  massage,  and  galvanic  electricity,  as  described 
under  the  treatment  of  neuritis  in  general.  The  galvanic  current 
should  be  applied  in  the  two  ways  already  mentioned,  that  is,  smoothly 
and  steadily  with  the  active  negative  electrode  over  the  lesion  and 
the  anode  on  the  muscles,  and  also  slowly  interrupted  with  the 
active  electrode  on  the  muscles,  whichever  one  gives  the  greater  con- 
traction. 

In  the  obstetric  paralysis  of  infants  galvanic  treatment  should  be  be- 
gun early  and,  if  necessary,  be  persisted  in  for  many  months.  If  at  the 
end  of  a  year  there  is  no  prospect  of  further  recovery  under  this  treatment 
the  injured  part  of  the  plexus  or  nerve  should  be  exposed,  freed  from  sur- 
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rounding  scar  tissue  and,  if  necessary  and  possible,  resected  and  sntiired. 
For,  details  see  the  articles  of  Clark,  Taylor,  and  Front  (7). 

If,  after  all  attempts  to  restore  nerve  function,  an  important  muscle 
remains  paralyzed,  the  condition  may  perhaps  be  improved  by  splitting 
off  a  portion  of  a  sound  neighboring  muscle  and  attaching  it  to  the  inser- 
tion of  the  paralyzed  one.  Thus  a  part  of  the  sound  pectoralis  major  has 
been  stitched  to  the  paralyzed  serratus  magnus  or  deltoid;  part  of  the 
deltoid  or  biceps  to  the  triceps ;  the  sound  flexor  carpi  ulnaris  to  the  para- 
lyzed extensors  of  the  wrist  and  fingers,  etc.  These  are  highly  specialized 
operations  whose  scope  and  value  are  still  under  discussion  and  vary 
greatly  in  the  opinions  of  those  best  qualified  to  judge.  They  should  not 
be  undertaken  except  by  those  who  have  special  knowledge  and  skill  in 
this  particular  field. 

3.  Neuritis  of  the  Lumbar  Plexus  and  Its  Distribution 

a.  External  Cutaneous  Neuritis 
(Meralgia  Paresthetica) 

This  affection,  limited  to  the  external  cutaneous  nerve  and  causing  a 
painful  numbness  of  the  skin  of  the  outer  side  of  the  thigh,  is  rare  but  of 
considerable  importance  in  some  cases,  so  that  it  has  been  made  the  sub- 
ject of  a  number  of  special  articles.  Its  commonest  causes  are  infections 
(especially  typhoid  fever,  syphilis,  and  articular  rheumatism),  injury, 
exposure  to  cold,  alcoholism,  obesity,  and  diabetes. 

Bernhardt  (3),  who  first  described  it,  says  that  a  very  important  part 
of  the  treatment  is  the  assurance  of  the  alarmed  patient  that  the  disease 
is  limited,  not  progressive  and  not  serious.  Treatment  should  naturally 
be  directed  to  whatever  cause  is  discovered,  as  prevention  of  pressure  by 
the  sword  worn  by  officers,  abstinence  in  alcoholism,  mercury  in  syphilis, 
salicylates  in  rheumatism,  diet  in  diabetes.  Analgesics,  counterirritation, 
and  electricity  may  be  used  as  in  other  forms  of  neuritis.  While  often 
obstinate,  the  disease  is  not  as  a  rule  serious  enough  to  demand  operation. 
The  nerve,  however,  can  very  easily  be  resected  or,  better  still,  injected 
with  alcohol  where  it  passes  beneath  Poupart's  ligament,  close  to  the  an- 
terior superior  iliac  spine.  Neisser  and  Pollack  (25)  regard  the  disease 
as  caused  by  pressure  on  the  nerve  by  the  margin  of  the  fascia  lata  and 
have  advised  slitting  the  fascia. 

h.  Anterior  Crural  and  Obturator  Neuritis 

Localized  neuritis  of  these  nerves-  is  rare,  but  the  possible  causes  are 
numerous.  The  most  important  of  these  are  new  growths  (starting  from 
the  spine,  retroperitoneal  glands,  pelvis,  or  femur),  psoas  abscess,  appen- 
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dicitis,  aneurysm  of  the  femoral  artery,  cold,  gout,  alcoholism,  diabetes, 
injury  to  the  pelvis  or  femur,  and  prolonged  flexion  of  the  hip  during  a 
surgical  operation.  After  removing  causes  as  far  as  may  be  possible  the 
general  treatment  for  neuritis  should  be  employed.  If  further  restoration 
is  not  to  be  expected  a  flexor  tendon,  that  of  the  biceps  for  example,  might 
be  attached  to  that  of  the  quadriceps  extensor,  as  has  been  done  after 
poliomyelitis  (Oppenheim). 

c.    Sciatic  Neuritis 

(Sciatica) 

The  term  sciatica  is  commonly  understood  to  mean  pain  of  a  neuralgic 
character  in  the  course  and  distribution  of  the  sciatic  nerve,  without  the 
symptoms  that  would  indicate  neuritis  or  other  organic  disease.  Gowers 
thinks  that  the  great  majority  of  cases  described  as  sciatica  are  really  cases 
of  neuritis,  as  shown  by  the  character  of  the  pain,  more  or  less  sensory 
loss,  absence  of  Achilles  jerk,  and  wasting  of  the  muscles.  Oppenheim 
(30),  on  the  other  hand,  holds  that  the  indications  of  neuritis  are  gener- 
ally very  slight  and  that  most  cases  are  of  a  neuralgic  rather  than  of  a 
neuritic  character.  Accordingly  he  describes  sciatica  as  a  neuralgia 
separately  from  sciatic  neuritis.  He  says,  however,  that  it  i&  impossible 
always  to  distinguish  the  two,  and  that  every  possible  gradation  exists 
between  a  manifest  neuritis  and  a  pure  neuralgia.  As  the  treatment  is 
for  the  most  part  the  same,  and  as  I  regard  sciatica  as  neuritic  rather  than 
neuralgic,  all  forms  are  considered  here,  with  no  attempt  to  differentiate 
them  except  as  to  their  causes. 

Fully  developed  sciatica  is  a  very  formidable  disease.  The  disability 
and  severe  suffering  caused  by  it  and  the  obstinate  resistance  of  many 
cases  to  a  great  variety  of  modes  of  treatment  have  made  it,  like  trigeminal 
neuralgia,  a  reproach  to  our  profession.  The  main  reason  for  this  lack  of 
success  in  the  difficult  cases  is  not  that  these  cases,  like  those  of  tabes,  are 
essentially  incurable.  It  is  because  the  causes  of  the  disease  are  so  many 
and  often  so  obscure  that  in  a  given  case  it  is  very  difficult  for  the  phy- 
sician to  determine  what  is  the  fundamental  indication  for  treatment. 
Removal  of  any  active  cause  is  essential,  yet  this  is  often  left  to  nature 
while  efforts  are  concentrated  on  the  obvious  necessity  of  relieving  pain. 
As  an  unknown  cause  sometimes  disappears  spontaneously,  but  often  does 
not,  merely  palliative  treatment  may  be  brilliantly  successful  in  one  case 
and  a  total  failure  in  another.  Hence  the  great  number  of  remedies  rec- 
ommended and  the  consequent  confusion  and  uncertainty.  This  is  further 
increased  by  reporting  as  sciatica,  cured  by  this  or  that  treatment,  cases 
of  pain,  referred  to  the  region  of  the  sciatic  nerve,  which  is  neither  neu- 
ralgic nor  neuritic,  but  neurotic,  that  is  hysterical.  These  may  be  converted 
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into  cases  of  grave  organic  disease  by  mistaken  treatment.  Oppenheim 
mentions  a  case  of  irremediable  peroneal  paralysis  caused  by  exposing 
the  nerve  and  applying  strong  carbolic  acid  to  it  to  cure  a  sciatica  which 
was  hysterical.  Under  the  rules  of  a  hospital  requiring  consultation  be- 
fore major  operations  a  neurological  colleague  and  myself  were  once  called 
upon  to  approve  an  amputation  of  the  thigh  for  which  an  hour  had  been 
set.  The  patient's  complaints  of  pain  had  led  to  a  section  of  the  peroneal 
nerve.  This  giving  no  relief  a  piece  of  the  nerve  two  inches  long  was 
removed  at  the  level  of  the  head  of  the  fibula.  The  complaints  continuing, 
amputation  was  proposed  and  accepted  by  the  patient.  We  found  no 
evidence  of  any  organic  disease  or  any  form  of  sciatica,  but  regarded  the 
pain  as  clearly  hysterical.  The  amputation  was  not  done,  but  the  com- 
plete wasting  and  paralysis  of  the  anterior  tibial  and  peroneal  groups  of 
muscles  of  course  remained. 

Assuming  the  purely  neurotic  imitation  of  sciatica  to  be  excluded  we 
have  to  remember  that  the  fibers  of  the  nerve  in  their  long  course  from  the 
spinal  cord,  at  the  level  of  the  first  lumbar  vertebra,  through  the  spinal 
canal,  pelvis,  thigh,  and  leg  are  exposed  to  many  possibilities  of  damage 
through  localized  injury  or  disease.  A  thorough  examination  from  both 
the  neurological  and  surgical  standpoint  is  necessary  in  order  to  detect  or 
exclude  disease  in  each  of  the  various  parts  of  its  course.  For  the  purpose 
of  treatment  our  best  classification  is  one  based  on  causation,  first  local, 
then  general. 

Radicular  Sciatica. — The  roots  of  the  sciatic  nerve  are  long,  reaching 
from  the  level  of  the  first  lumbar  vertebra  to  the  fifth  lumbar  and  first 
three  sacral  intervertebral  foramina.  They  are  liable  to  damage  by  men- 
ingitis, especially  that  caused  by  syphilis,  fractures  of  the  vertebrae,  in- 
flammation of  the  vertebrae,  especially  Pott's  disease,  new  growth  of  the 
bones  or  meninges,  and  arthritis  deformans  encroaching  on  the  interver- 
tebral foramina.  In  radicular  sciatica  the  pain  is  commonly  bilateral,  and 
may  also  be  felt  in  the  distribution  of  the  anterior  crural  or  other  lumbar 
nerves.  The  tender  points  of  Valleix  and  the  sign  of  Lasegue  (aggravation 
of  the  characteristic  pain  of  sciatica  by  extending  the  leg  when  the  thigh 
is  at  right  angles  to  the  trunk)  are  absent.  The  pain  is  increased  by 
coughing.  Sometimes  areas  of  hyperesthesia  corresponding  to  those  sup- 
plied by  definite  roots  may  be  made  out. 

The  treatment  of  this  form  of  sciatica  is  not  often  successful  because 
the  original  cause  is  generally  beyond  cure.  If  there  is  a  suspicion  of 
syphilis  mercury  should  of  course  be  tried,  and  followed  by  iodids.  Pott's 
disease  may  yield  to  proper  mechanical  support  and  constitutional  treat- 
ment. For  the  relief  of  ]>ain  the  epidural  injections  of  Cathelin  should 
be  tried,  and  are  much  more  likely  to  succeed  than  injections  applied  to 
the  trunk  of  the  nerve  in  the  buttock  or  thigh.  After  sterilization  of  the 
skin  with  alcohol  ether  and  tincture  of  iodin,  and  placing  the  patient  in  the 
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knee-chest  position,  or  on  the  side  affected  witli  tlic  thighs  flexed,  the 
needle,  such  as  is  nsed  for  lumbar  puncture,  is  introduced  in  the  median 
line  of  the  spine,  between  the  sacral  tubercles  and  7  to  7.5  cm.  (2  4-5  to 
3  inches)  from  the  tip  of  the  coccyx.  It  is  introduced  perpendicularly 
until  the  sacrococcygeal  ligament  is  pierced,  which  can  be  recognized  by 
the  feeling  of  piercing  a  membrane,  when  the  needle  is  pointed  upward  at 
an  acute  angle,  so  as  to  enter  the  sacral  canal  .without  penetrating  the  dura. 
The  depth  of  penetration  is  4  to  5  cm.  (1  3-5  to  2  inches).  Two  c.  c.  of 
a  one  per  cent,  solution  of  cocain  or  two  to  four  c.  c.  of  a  one  half  per  cent, 
solution  of  stovain  properly  sterilized  are  to  be  slowly  injected.  A  char- 
acteristic sensation  is  generally  felt,  formication  in  the  limbs  and  a  "feeling 
of  distention  spreading  upward  from  the  buttocks,  or  of  water  flowing  in 
the  loins."  The  pain  is  promptly  relieved  and  the  relief  may  last  two  or 
three  days,  perhaps  ultimately  becoming  permanent  (Lannois  and  Porot, 
21).  Levy  and  Baudouin  (22)  recommend  larger  injections,  gm.  0.01  or 
0.02  (1-6  to  1-3  gr.)  of  cocain,  or  twice  as  much  stovain,  in  20  c.  c.  of 
normal  salt  solution,  but  they  say  that  epidural  injections  in  radicular 
sciatica  are  inconstant  in  their  effect,  which  is  to  be  expected  in  a  disease 
of  its  varying  causation.  If  these  injections  fail  they  recommend  sub- 
arachnoid injections,  as  in  spinal  anesthesia  for  operations,  but  with 
smaller  doses  of  cocain  or  stovain,  not  exceeding  gm.  0.03  to  0,04  (l^  to 
3-5  of  a  grain).  The  relief,  of  course,  is  generally  only  temporary,  and 
this  method  is  not  recommended  for  ordinary  sciatica. 

Sacroiliac  Sciatica. — One  of  the  most  important  recent  advances  in  the 
knowledge  of  sciatica  is  the  discovery  that  many  cases  are  caused  by  dis- 
location, sprain,  relaxation  or  inflammation  of  the  sacroiliac  joint,  and 
that  these  cases  can  be  cured  only  by  measures  which  will  give  the  joint 
rest  and  support.  The  lumbosacral  cord,  whose  continuation  forms  the 
peroneal  nerve,  and  the  first  sacral  nerve  are  immediately  in  front  of  the 
joint,  while  the  second  and  third  sacral  nerves  are  separated  from  it  only 
by  the  origin  of  the  pyriform  muscle.  Swelling  of  the  joint  or  displace- 
ment of  the  upper  portion  of  the  sacrum  either  forward  or  backward 
stretches  these  nerves.  I  have  seen  the  most  intense  and  characteristic 
sciatic  pain  instantly  caused  for  the  first  time  by  a  sprain  of  this  joint, 
brought  about  by  a  misstep  in  the  dark.  Aside  from  peculiarities  in 
standing  and  walking,  which  might  be  attributed  to  sciatica  from  any 
cause,  disease  of  the  sacroiliac  joint  causing  sciatica  may  be  recognized 
by  the  folloAving  tests,  abstracted  from  the  book  of  Goldthwait,  Painter, 
and  Osgood  (11),  to  which  the  reader  is  referred  for  a  full  explanation: 
1,  Standing  with  the  knees  extended  while  bending  the  trunk  forward  as 
though  to  pick  up  an  object  causes  pain  in  the  affected  joint  and  lumbar 
region,  with  reflex  spasm  of  the  lumbar  muscles  restricting  the  motion. 
This  is  because  the  pull  of  the  hamstring  muscles  on  the  ischium  prevents 
the  pelvis  from  tilting  forward,  so  the  sacrum  must  move  on  the  ilia,  caus- 
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ing  a  strain  of  the  sacroiliac  joints.  If  the  patient  now  sits  with  the  knees 
flexed  and  bends  forward  the  pain  and  restriction  of  motion  are  much  less, 
because  the  hamstring  muscles  being  relaxed  the  ilia  are  free  to  tilt  for- 
ward with  the  sacrum,  putting  but  little  strain  on  the  sacroiliac  joints. 
Were  the  disease  in  the  lumbar  spine,  as  the  location  of  the  pain  and 
spasm  might  lead  one  to  suspect,  forward  flexion  would  be  equally  painful 
and  difficult  whether  standing  or  sitting.  2.  If  the  patient  lies  on  the 
back,  and  the  thigh  on  the  affected  side  is  flexed  on  the  trunk,  with  the 
leg  extended,  as  in  the  familiar  test  for  sciatica,  pain  is  felt  not  only  along 
the  nerve,  but  in  the  sacroiliac  joint  and  lumbar  spine.  This  test  is  the 
converse  of  the  preceding,  the  hamstring  muscles  moving  the  ilium  on  the 
sacrum.  If  the  same  manipulation  is  done  on  the  sound  side  pain  is  felt 
on  the  affected  side,  but  it  is  less  severe  because  the  pull  of  the  hamstring 
muscles  first  moves  the  ilium  of  the  sound  side  on  the  sacrum,  which  is  then 
moved  on  the  ilium  of  the  affected  side.  If  in  making  this  test  the  thigh  is 
flexed  on  the  trunk  with  the  knee  also  flexed  but  little  pain  is  felt,  except  in 
extreme  positions  or  in  exceedingly  acute  cases.  This  is  because  the  ham- 
string muscles  are  relaxed  and  do  not  pull  on  the  ischium.  In  hip  joint 
disease  flexion  or  extension  of  the  knee  would  make  no  difference.  3.  If 
the  joint  is  inflamed  swelling  and  tenderness  may  perhaps  be  recognized 
by  palpation  from  without  or  by  rectal  examination.  4.  Increased  mobil- 
ity of  the  joint  may  be  recognized  by  the  examiner,  palpating  the  sacro- 
iliac joints  with  one  hand  and  the  symphysis  pubis  with  the  other,  while 
the  patient  flexes  either  thigh  with  the  knee  extended.  This  will  also 
cause  the  characteristic  pain  and  reflex  restriction  of  motion  as  in  tests 
1  and  2. 

If  this  joint  is  dislocated,  the  dislocation  must,  of  course,  be  reduced 
and  a  dressing  applied  to  maintain  the  bones  in  place.  If  strained  and 
inflamed  the  first  requisite  is  rest,  which  in  all  severe  cases  should  begin 
with  rest  in  bed.  The  joint  should  be  fixed  by  a  plaster  jacket,  taking  in 
the  thorax,  the  hyperextended  lumbar  spine,  the  pelvis,  and,  if  necessary, 
by  a  spica  extension,  the  thigh  or  even  both  tlnghs.  After  acute  symptoms 
have  subsided,  and  in  milder  cases  from  the  first,  supjiort  of  the  joints  may 
be  all  that  is  necessary  without  confining  the  patient.  This  support  may 
be  a  plaster  jacket  or  a  belt  firmly  girding  the  pelvis  between  the  iliac  crests 
and  the  trochanters,  and  held  down  by  perineal  straps  or  attachment  to 
the  corset.  At  night  a  small  pillow  under  the  lumbar  spine  and  one  under 
the  knees  is  of  special  importance.  In  mild  cases,  for  temporary  relief, 
overlapping  strips  of  adhesive  plaster,  carried  from  the  anterior  part  of 
the  ilium  on  one  side  to  the  corresponding  part  on  the  other,  may  be  suffi- 
cient. For  important  details  the  reader  is  referred  to  the  work  of  Gold- 
thwait,  Painter,  and  Osgood  (11),  to  Pitfiehl  ('U),  and  to  Young  (44). 

The  orthopedic  indications  having  been  fulfilled,  this  form  of  sciatica 
has  a  strong  tendency  to  get  well  without  other  treatment.     Pain  may 
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for  a  time  require  relief,  and  a  diathetic  condition,  such  as  rheumatism, 
may  call  for  treatment.  Injections  into  the  nerve  trunk  are  not  indi- 
cated in  this  form  of  the  disease. 

Sciatica  from  Intrapelvic  Disease. — Within  the  pelvis  the  sacral  plexus 
may  be  injured  by  various  processes ;  an  infection  may  extend  to  the 
nerves  from  any  of  the  pelvic  organs,  an  exudate  or  a  new  growth  may 
encroach  upon  them,  and  harmful  pressure  may  be  exerted  by  the  fetal 
head,  by  the  enlarged  or  displaced  uterus,  by  a  fecal  accumulation,  or 
even  by  venous  congestion.  The  pelvic  examination  must  be  most  thor- 
ough, and,  if  any  of  the  conditions  mentioned  is  found  to  have  a  causal 
relation  to  sciatica,  its  successful  medical  or  surgical  treatment  is  essen- 
tial. In  cases  where  suppuration  within  the  pelvis  has  affected  the  nerves, 
in  addition  to  the  ordinary  methods  of  drainage,  an  appropriate  vaccine 
should  be  used. 

Sciatica  from  Damage  to  the  Nerve  Trunk. — In  its  course  through  the 
thigh  and  leg  the  sciatic  nerve  may  be  exposed  to  many  causes  of  mechan- 
ical damage  or  local  infection,  such  as  the  pressure  of  a  hard  seat ;  in- 
juries, inflammations,  or  operations  about  the  hip  or  knee ;  fractures,  es- 
pecially of  the  upper  part  of  the  fibula ;  violent  muscular  action  or  work- 
ing in  a  kneeling  posture.  The  detection  of  any  of  these  causes  will  carry 
with  it  the  indications  for  the  treatment  necessary  to  relieve  the  nerve 
of  pressure,  irritation,  or  continued  infection.  If  the  nerve  trunk  is 
believed  to  be  enveloped  in  exudate  or  bound  down  by  adhesions,  it 
should  be  exposed  by  dissection  and  freed.  This  is  decidedly  preferable 
to  the  so-called  "bloodless  stretching."  The  nerve  will  almost  always 
tend  toward  recovery,  however  slowly,  as  soon  as  the  original  cause  is 
removed. 

Sciatica  from  Constitutional  States. — If  no  cause  of  local  damage  to 
the  nerve  rootSj  plexus,  or  nerve  trunk  can  be  discovered,  a  constitutional 
cause  will  probably  be  found.  The  sciatic  nerve,  especially  its  peroneal 
part,  like  the  musculospiral,  is  excessively  vulnerable  in  the  presence  of 
a  general  infection  or  intoxication.  There  is  no  specific  infectious  dis- 
ease which  may  not  exert  a  selective  influence  upon  the  peroneal  nerve 
so  as  to  cause  neuritis  with  the  accompanying  pain,  paralysis,  and  atrophy. 
Puerperal  fever,  typhoid,  influenza,  even  gonorrhea  may  be  such  a  cause. 
Of  the  intoxications,  alcoholism,  gout,  diabetes,  and  poisoning  by  arsenic 
and  lead  must  be  considered.  Exposure  to  cold  is  a  very  important  cause. 
These  are  also  the  causes  of  multiple  neuritis,  but  they  may  act,  with  or 
without  slight  local  injury,  so  as  to  cause  sciatic  neuritis  alone ;  or  sciatica 
may  persist  after  the  other  nerves  involved  in  multiple  neuritis  have  re- 
covered. In  any  case  of  sciatica,  therefore,  even  though  a  local  cause  may 
be  apparent,  these  possible  constitutional  factors  must  be  looked  for,  and, 
if  found,  efficiently  treated.  Gout  or  muscular  rheumatism  will  be  found 
more  frequently  than  any  other  one  constitutional  cause,  and  salicylates 
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with  saline  laxatives  will  be  found  more  generally  useful  than  any  other 
drugs. 

[Chronic  intestinal  autointoxication  should  always  be  looked  for,  es- 
pecially in  the  recurring  form. — Editor.] 

Symptomatic  Treatment. — In  any  case  of  sciatica,  while  causes  are 
being  removed  as  far  as  possible,  and,  indeed,  after  they  have  been  re- 
moved, special  treatment  of  symptoms  will  be  necessary,  for  if  once  dam- 
aged the  nerve  recovers  but  slowly. 

The  first  essential,  as  in  other  cases  of  neuritis,  is  rest,  in  the  posture 
of  greatest  ease.  In  all  severe  cases  the  patient  must  be  in  bed,  the  limb 
being  supported  by  pillows  so  that  the  thigh  is  slightly  flexed  and  rotated 
outward  and  the  knee  slightly  flexed.  The  foot  is  to  be  kept  at  right 
angles  to  the  leg,  by  large  sand  bags,  or  a  board  placed  across  the  bed, 
and  must  be  protected  from  the  weight  of  the  bedclothes.  Some  sup- 
port under  the  lumbar  spine  to  maintain  its  normal  curvature  is  also 
advisable. 

Cold  applications  are  generally  to  be  avoided,  because  disagreeable 
and  likely  to  depress  the  tissues.  Warmth,  on  the  other  hand,  is  soothing 
and  useful.  Hot  fomentations  may  be  applied  by  Siegrist's  method,  de- 
scribed by  Oppenheim  (30)  as  follows:  "A  towel  folded  lengthways,  so 
that  it  forms  a  compress  10  cm.  (4  inches)  broad,  is  immersed  in  hot 
water  of  40°  to  50°R.  (122°  to  144°  F.),  wrung  out,  and  laid  along  the 
affected  nerve ;  over  this  is  placed  a  broad  strip  of  flannel  which  covers 
the  towel,  and  above  this  again  several  layers  of  paper" ;  all  held  in  place 
by  a  broad  roller  bandage.  "The  fomentation  is  renewed  after  ten  to  fif- 
teen minutes,  and  this  process  is  kept  up  for  one  to  two  hours  several 
times  a  day."  Levy  and  Baudouin  (22)  recommend  full  warm  baths 
lasting  an  hour.  Cupping,  wet  or  dry,  and  the  application  of  leeches 
have  been  found  useful. 

Counterirritation  may  be  used  in  the  form  of  friction  with  irritating 
liniments,  mustard  leaves,  repeated  small  blisters  along  the  course  of  the 
nerve,  or,  most  efiicient  of  all,  light  stroking  with  the  Paquelin  cautery 
over  the  seat  of  the  greatest  tenderness.  The  faradic  brush  and  static 
spark  have  been  recommended  as  counterirritants,  but  have  no  advantage 
to  make  up  for  their  inconvenience  unless  it  be  a  mental  impression. 

The  galvanic  current  is  useful ;  large  electrodes  sliould  be  employed 
and  the  current  can  be  in  proportion  to  the  area  of  the  active  one,  y^  to 
1/2  a  milliampere  for  each  square  centimeter,  or  lV*j  to  3  milliam])ere3 
for  each  square  inch.  The  active  cathode  should  be  over  the  seat  of 
greatest  tenderness,  and  the  anode  over  the  lower  course  of  the  nerve. 
The  current  must  be  turned  on  and  oif  gradually.  In  most  cases  of  sci- 
atica the  muscles  are  not  affected  so  severely  as  to  need  treatment  to  keep 
up  their  nutrition,  but,  if  they  are  paralyzed,  they  should  be  stimulated 
to  contract  by  means  of  the  galvanic  current,  as  described  in  the  treat- 
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ment  of  neuritis  in  general.  What  has  there  heen  said  in  regard  to  mas- 
sage also  applies  here. 

Injections  Into  the  Nerve  Trunk. — For  prompt  relief  of  pain  and 
also  for  ultimate  cure,  in  properly  selected  cases,  a  method  of  treatment 
by  injection  into  the  nerve  sheath  has  been  developed,  mainly  within 
the  past  six  or  seven  years,  which  gives  far  better  results  than  any  of 
the  earlier  modes  of  treatment.  It  is  especially  valuable,  as  it  is  most 
successful  in  the  cases  in  which  the  causes  are  obscure  and  rational  treat- 
ment has  accordingly  been  most  difficult. 

Cases  Benefited  by  Injections.— The  cases  most  likely  to  be  cured 
or  greatly  benefited  by  injections  are  the  subacute  and  chronic  ones,  not  due 
to  disease  of  the  spine,  sacroiliac  joint  or  pelvis,  in  which  pain  persists 
after  all  known  causes  have,  as  far  as  possible,  been  removed.  If  the  cause 
is  either  spinal  or  pelvic  the  epidural  injections  of  Cathelin,  already  de- 
scribed, are  more  efficient,  because  they  act  on  the  nerve  roots  above  the 
seat  of  irritation.  Injections  into  the  nerve  trunk  are  not  so  strongly 
indicated  in  the  acute  cases,  in  which  other  measures  would  naturally  be 
given  a  trial  first.  ISTevertheless,  they  have  been  successfully  used  in  a 
considerable  number  of  acute  cases.  Hysterical  patients  with  pseudo- 
sciatica  should  not  receive  this  treatment ;  it  may  happen  to  make  the 
right  mental  impression,  but  this  can  better  be  secured  in  simpler  ways. 

Solution  for  Injection. — Cocain,  eucain,  stovain,  novocain,  or  any 
other  of  the  local  anesthetics,  if  injected  in  the  usual  quantities  of  a 
hypodermic  injection  into  the  nerve  or  very  close  to  it,  above  the  seat  of 
irritation,  will  give  complete  relief  for  a  short  time,  usually  not  more  than 
a  few  hours.  If  injected  into  the  nerve  trunk  when  the  irritation  is  in 
the  pelvis  or  spinal  canal,  some  relief  will  be  obtained,  because  the  dis- 
eased part  is  shielded  from  the  additional  irritation  of  impulses  from  the 
periphery,  but  the  relief  will  naturally  be  incomplete  as  well  as  temporary. 
The  great  success  of  the  alcohol  injections  introduced  by  Schlosser  in 
1904  for  trigeminal  neuralgia  naturally  led  to  their  trial  in  sciatica. 
Here,  too,  they  at  first  promised  to  be  highly  successful.  ^Nevertheless, 
alcohol  for  this  purpose  has  been  entirely  abandoned,  because  it  is  ca- 
pable of  destroying  the  conductivity  of  nerve  fibers,  and,  as  the  sciatic  is 
a  mixed  nerve,  with  most  important  motor  and  trophic  functions,  there 
is  too  great  a  risk  of  causing  a  complete  paralysis  and  wasting  of  the 
muscles  supplied  by  it.  It  was  at  first  thought  that  alcohol  would  not 
cause  such  a  paralysis,  and  in  the  early  cases  of  Schlosser  and  his  fol- 
lowers it  did  give  relief  from  pain  without  paralysis,  but  later  cases  and 
many  experiments  on  animals  show  that,  if  the  alcohol  is  strong  enough 
to  relieve  the  pain  and  is  really  injected  into  the  nerve  trunk,  it  will  al- 
most inevitably  cause  an  atrophic  paralysis,  which  may  be  many  months 
in  disappearing,  if  it  disappears  at  all.  The  use  of  alcohol  or  any  other 
destructive  agent,  such  as  chloroform,  osmic  acid,  or  carbolic  acid,  is  not 
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justifiable,  especially  as  there  are  solutions  which  are  both  safe  am]  effi- 
cient. 

It  is  now  generally  agreed  that  the  salt  solution  introduced  by  Lange 
is  harmless,  or  nearly  so,  and  that  it  or  some  modification  of  it  should 
be  chosen.  A  large  quantity  should  be  used,  40  to  100  c.  c.  (1  1/3  to 
3  1/3  fluid  ounces),  or  even  more;  60  c.  c.  (2  fluid  ounces)  is  an  average 
amount.  Many  variations  of  the  solution  have  been  used,  some  preferring 
strongly  hypertonic,  others  isotonic  salt  solutions;  some  adding  B  eucain 


Fig.  1. — Dried  Pelvis  with  the  Course  of  the  Sciatic  Nerve  Indicated  in  Black.  Tho 
crosses  mark  the  sacrbc^ccVgear junction  and  the  upper  end  of  the  postero-externa!  Iiorder 
of  the  great  trochanter.  The  nerve  is  to  be  injected  where  it  crosses  the  spine  of  the  ischium 
just  below  its  exit  from  the  great  sacrosciatic  foramen. 

or  stovain,  and  others  thinking  this  unnecessary.  Solutions  of  the  salts 
of  magnesium  and  other  salts  of  sodium  give  result.^  as  good  as,  but  no 
better  than,  salt  solutions.  The  following  will  serve  every  purpose:  Sto- 
vain, gm.  0.1  (IVL'  grains),  normal  salt  solution,  100  c.  c.  (3  1/3  fluid 
ounces)  ;  sterilize  by  boiling  for  half  an  hour,  and  then  add  ten  to  twenty 
minims  of  a  1  to  1,000  sterile  solution  of  adrenalin. 

Place  to  Inject. — If  the  pain  is  mainly  in  the  jHToneal  distribu- 
tion below  the  knee,  injection  into  the  peroneal  branch,  where  it  turns 
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around  the  head  of  the  fibula,  may  be  sufficient ;  or,  if  a  previous  injection 
at  the  higher  point  has  left  some  peroneal  pain,  a  supplementary  injection 
here  is  desirable.  It  is  very  easily  done,  unless  the  patient  is  too  stout  for 
the  nerve  to  be  felt.  The  fact  that  the  needle  has  struck  the  nerve  will 
always  be  indicated  by  a  characteristic  shooting  pain.  The  best  place  to 
reach  the  main  trunk  of  the  nerve  is  where  it  passes  over  the  spine  of  the 
ischium,  immediately  after  leaving  the  pelvis  through  the  great  sacrosci- 
atic  foramen.  This  has  the  advantage  of  being  the  highest  accessible  point 
on  the  trunk,  hence  the  injection  is  more  likely  to  be  above  the  seat  of 
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Fig.  2. — The  cross  marks  the  point  on  the  buttock  which  is  perpendicularly  over  the  sciatic 
nerve  where  it  crosses  the  spine  of  the  ischium.  This  point  is  on  a  line  joining  the  sacro- 
coccygeal junction  and  the  upper  end  of  the  postero-external  border  of  the  great  trochanter, 
one  inch  external  to  the  junction  of  the  inner  third  of  this  line  with  its  outer  two  thirds. 


irritation.  As  the  nerve  here  passes  between  a  bony  point  and  the  pyri- 
form  muscle,  it  is  itself  one  of  the  points  likely  to  be  irritated.  It  can 
be  accurately  located  by  means  of  anatomical  landmarks,  and  the  bone 
beneath  the  nerve  gives  definite  information  when  the  needle  has  pene- 
trated far  enough.  To  find  the  point  on  the  surface  which  is  perpendicu- 
larly over  the  spine  of  the  ischium,  measure  from  the  middle  of  the  sacro- 
coccygeal junction  to  the  upper  end  of  the  posteroexternal  border  of  the 
great  trochanter.  Mark  the  junction  of  the  inner  and  middle  thirds  of 
this  line  and  then  go  one  inch  further  out.  This  is  the  point  where  the 
needle  is  to  be  inserted,  and  it  should  be  marked  so  that  it  can  be  found 
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after  sterilizing  the  skin.  It  also  lies  on  a  line  joining  the  posterior- 
superior  spine  of  the  ilium,  and  the  tuberosity  of  the  ischium  at  the  junc- 
tion of  its  middle  and  inferior  thirds,  but  this  is  not  so  good  a  guide  be- 
cause the  tuberosity  is  hard  to  define.  The  landmarks  given  have  been 
worked  out  especially  by  Richet  and  by  Levy  and  Baudouin  (22),  and 
have  been  thoroughly  tested,  clinically  and  on  numerous  cadavers,  by 
Hecht  (19). 

Technique. — The  buttock  should  be  sterilized  with  alcohol  and  ether, 
and  it  is  well  to  paint  the  point  of  insertion  with  iodin.  This  point  and 
the  tissue  immediately  beneath  should  be  anesthetized  with  a  little  solu- 
tion in  a  hypodermic  syringe  with  a  fine  needle.  This  refinement  is  not 
strictly  necessary,  but  patients  with  sciatica  have  already  had  all  the 
suffering  that  is  good  for  them,  and  even  the  most  hardened  will  appre- 
ciate being  spared  whatever  is  unnecessary. 

The  needle  must  be  a  strong  one,  so  as  not  to  be  broken  by  muscular 
contraction;  1.5  mm.  (1/16  inch)  in  diameter,  and  at  least  10  cm.  (4 
inches)  long.  It  is  an  advantage  to  have  it  marked  in  centimeters.  It 
should  be  beveled  but  blunt,  and  furnished  with  a  stylet.  The  syringe 
should  preferably  be  of  metal,  hold  100  c.  c,  and  be  readily  attachable 
to  the  needle.  Both  must  be  sterilized  by  boiling  in  soda  solution  or  in 
some  other  efficient  way.  Most  operators  recommend  the  lateral  posi- 
tion, with  knee  and  thigh  semiflexed,  or  the  knee-chest  position,  but  Hecht 
prefers  to  have  the  patient  lie  on  the  abdomen  with  thighs  and  knees 
extended.     This  makes  it  easier  to  control  disturbing  motions. 

The  needle  with  syringe  attached  is  inserted  slowly  perpendicular  to 
the  surface.  As  its  point  advances  beyond  the  area  already  anesthetized 
a  few  drops  of  the  solution  are  injected.  When  the  nerve  is  reached  at 
a  depth  varying  between  4  and  10  cm.  (1  3/5  and  4  inches)  the  patient 
always  experiences  a  characteristic  shooting  pain  in  the  heel  or  along 
the  course  of  the  nerve,  usually  with  jerking  of  the  muscles.  It  is  es- 
sential to  elicit  this  "control  pain."  The  solution  is  now  slowly  and 
steadily  injected  and  the  needle  withdra\vn.  The  puncture  is  sealed  with 
collodion  and  cotton.  The  patient  is  to  remain  in  Ix^d  until  the  second 
day  following. 

Results. — In  a  large  proportion  of  cases  there  is  immediate  relief 
of  sciatic  pain.  If  the  injection  is  large,  slight  fever  is  apt  to  follow,  and 
does  not  mean  an  accidental  infection.  A  moderate  degree  of  local  pain 
and  tenderness  is  to  be  expected.  It  can  be  treated  by  warm  fomenta- 
tions. In  approximately  two-thirds  of  the  cases  treated  by  this  method 
cures  have  been  obtained.  Sometimes  a  single  injection  has  been  suffi- 
cient, but  in  the  more  obstinate  cases  two  to  five  have  been  required.  The 
method  is  as  nearly  safe  as  any  direct  action  on  a  large  nerve  can  be.  A 
very  few  injections  have  been  followed  by  peroneal  paralysis,  not  nearly 
as  many  as  one  might  expect,  and  such  cases  will  probably  recover  com- 
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pletely,  as  the  solution  has  no  harmful  chemical  effect.  For  further  de- 
tails the  reader  is  referred  to  the  admirable  article  of  Hecht,  already 
cited,  and  to  Levy  and  Baudouin. 

Surgical  Operations. — In  the  past  a  small  proportion  of  the  obstinate 
cases  of  sciatica  have  been  treated  by  exposing  the  nerve  in  the  thigh 
and  stretching  it  with  considerable  force  so  as  to  free  it  from  adhesions 
and  cause  an  appreciable  elongation.  The  results  varied  greatly.  Some 
cases  were  improved  and  ultimately  cured,  others  were  made  worse.  The 
general  result  was  not  nearly  so  good  as  is  now  obtained  from  injections; 
consequently,  this  operation  should  not  be  done  until  the  injections  have 
been  thoroughly  tried.  Stretching  the  nerve  without  incision,  but  by 
extending  the  knee  and  then  forcibly  flexing  the  thigh  on  the  trunk  to  a 
right  angle  or  beyond,  the  so-called  bloodless  stretching,  was  also  occasion- 
ally successful,  but  often  made  matters  worse.  It  has  properly  fallen 
into  disuse. 

Pain  not  otherwise  relieved  will  require  analgesics  or  narcotics,  as  dis- 
cussed in  detail  under  the  treatment  of  neuritis  in  general.  In  the  in- 
curable cases  and  those  with  the  severest  pain  morphia  hypodermically 
is  indispensable,  especially  at  night,  but  should,  of  course,  be  kept  at  a 
minimum  and  dispensed  with  as  soon  as  possible. 
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CHAPTER    III 

DISEASES    OF   THE   CRANIAL   NERVES 

Howell  T.  Peksiiing 

DISEASES  OF  THE  OPTIC  NERVE 

Optic  Neuritis 

In  any  case  of  optic  neuritis  rest  of  the  inflamed  nerve  is  the  first 
indication.  This  cannot  be  complete,  for  confinement  in  a  dark  room 
would  be  too  depressing,  but  all  use  of  the  eyes  in  reading  or  work  should 
be  given  up  and  bright  light  should  be  avoided.  Wind,  dust,  and  smoke 
are  harmful.  Care  should  be  taken  to  see  that  the  mind,  as  far  as  may 
])e  possible,  is  cheerfully  occupied.  Aside  from  rest  the  treatment  of  optic 
neuritis  is  almost  exclusively  that  of  its  underlying  cause. 

From  Organic  Intracranial  Disease. — Intense  optic  neuritis,  known 
as  choked  disk,  is  marked  by  great  swelling  of  the  papilla,  so  that  it  pro- 
jects forward  into  the  vitreous  and  spreads  out  laterally,  and  by  engorge- 
ment and  tortuosity  of  the  veins,  perhaps  with  hemorrhages.  Such  a 
neuritis  is  generally  caused  by  intracranial  tumor.  If  the  tumor  is  pos- 
sibly syphilitic  vigorous  treatment  with  mercury,  by  inunctions  or  intra- 
muscular injection,  and  iodid  of  potassium,  should  be  begun  immediately. 
Salvarsan  is  contraindicated.  If  this  fails,  or  it  is  certain  that  the  growth 
is  not  syphilitic,  surgical  intervention  is  the  only  means  that  will  prevent 
death  or  blindness  in  the  near  future.  The  growth  should,  of  course,  be 
removed,  if  possible,  but  if,  on  account  of  its  size,  situation,  or  nature, 
this  is  impracticable,  a  prompt  operation  for  decompression  alone  may 
be  advisable,  in  order  to  save  vision  and  to  prolong,  although  not  ulti- 
mately to  save,  life.  Other  organic  intracranial  diseases  causing  optic 
neuritis,  usually  not  so  intense  as  that  of  tumor,  are:  abscess,  meningitis, 
disseminated  sclerosis,  and  cerebritis.  Their  treatment  is  described  else- 
where in  this  work. 

In  Toxic  Conditions. — Many  toxic  conditions  must  be  considered  as 
possible  causes  demanding  treatment.  The  most  important  of  tliese  are: 
syphilis,  alcoholism,  uremia,  lead  poisoning,  arsenical  poisoning,  tobacco 
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poisoning,  pernicious  anemia,  leukocythemia,  and  obscure  toxic  conditions 
following  acute  infectious  diseases,  such  as  diphtheria,  typhoid  fever,  and 
influenza.  In  the  cases  of  metallic  poisoning  potassium  iodid  facilitates 
elimination,  but,  unless  given  in  very  small  doses,  cautiously  increased, 
it  may  aggravate  the  condition. 

From  Suppuration  of  the  Middle  Ear. — It  is  not  sufficiently  known 
that  suppuration  of  the  middle  ear  may  cause  double  optic  neuritis,  more 
marked  on  the  side  of  the  ear  disease,  without  any  apparent  intracranial 
lesion.  The  connection  is  not  understood,  but  it  is  probable  that  there  is 
a  continuous  line  of  infection.  In  such  cases  the  erroneous  diagnosis  of 
abscess  may  be  made  and  a  useless  operation  done ;  or  the  cause  may  not 
be  suspected  and  nothing  be  done.  The  one  thing  essential  is  a  radical 
operation  on  the  ear  and  its  adjacent  bony  cavities  to  remove  all  infected 
tissue.  If  this  is  successfully  done  the  effect  on  the  optic  nerves  may  be 
surprisingly  good. 

In  an  extreme  case  of  this  kind  in  which  neuritis  and  hemorrhages  had  at 
one  time  reduced  vision  to  light  perception,  and  in  which  the  most  exhaustive 
study  failed  to  show  the  probability  of  any  cause  except  suppuration  of  the  ear, 
I  saw  impi'ovement  begin  immediately  after  operation  on  the  ear,  and  go  rapidly 
to  restoration  of  excellent  vision  for  reading  and  writing.  In  such  a  case  I  would 
now  use  an  autogenous  vaccine,  but  would  not  delay  operation.     (Pershing,  33.) 

From  Myelitis. — The  nature  of  the  optic  neuritis  seen  in  occasional 
cases  of  inflammation  of  the  upper  part  of  the  spinal  cord  is  not  known. 
Unfortunately,  the  primary  condition  is  scarcely  amenable  to  treatment 
of  any  kind,  and  tends  rapidly  toward  a  fatal  issue,  so  there  is  no  effi- 
cient treatment  of  the  neuritis. 

Cases  Without  Apparent  Cause. — There  are  some  cases  of  optic  neu- 
ritis in  which  the  most  careful,  extensive,  and  repeated  examinations  fail 
to  indicate  any  cause  whatever  as  even  remotely  probable.  In  these  cases 
the  immediate  danger  of  blindness,  the  fear  of  fatal  intracranial  disease 
which  cannot  yet  be  recognized,  and  the  inability  to  promise  any  substan- 
tial benefit  from  treatment  make  the  physician  feel  most  keenly  the  limi- 
tations of  his  art.  Treatment,  nevertheless,  must  be  prompt  and  vigorous. 
After  securing  the  necessary  rest  and  tranquillity  already  mentioned,  free 
elimination  through  the  skin,  kidneys,  and  bowels  is  to  be  secured.  This 
can  best  be  done  by  means  of  aspirin,  hot  packs,  wet  or  dry,  and  saline  lax- 
atives. Tonics,  especially  strychnia,  and  perhaps  iron,  are  indicated. 
Finally,  even  in  cases  that  are  certainly  not  syphilitic,  mercury  by  inunc- 
tion or  injection  and  potassium  iodid  ought  to  be  given  to  promote  rapid 
absorption  of  the  exudate  in  the  nerve.  As  long  as  no  irremediable 
cause  appears,  the  case  is  hopeful. 

I  have  seen  perfect  recovery  in  two  cases  of  this  kind.  In  one  the  neuritis 
was  like  that  of   intracranial   tumor    (choked   disk),   and  vision   was  reduced  to 
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light  perception,  first  in  one  eye  and  then  in  the  other.     In  neither  case  did  any- 
thing in  the  history  before  or  after  recovery  give  any  clew  to  a  possible  cause.  (33). 

Optic  Ateophy 

Atrophy  of  the  optic  nerves  is  either  secondary  to  optic  neuritis  (in- 
cluding retrobulbar  neuritis  and  neuroretinitis)  or  it  is  primary.  The 
treatment  of  the  secondary  form  must  naturally  be  that  of  the  preceding 
neuritis,  for  all  cases  of  neuritis  tend  toward  atrophy.  Secondary  atrophy 
may  appear  to  be  primary,  although  the  ophthalmoscopic  appearances  are 
usually  distinctive,  because  the  preceding  neuritis  may  have  passed  unob- 
served or  may  be  retrobulbar.  Moreover,  the  intracranial  causes  of  neu- 
ritis may  in  rare  cases  cause  atrophy  without  preceding  inflammation.  In 
any  case  of  atrophy,  therefore,  all  the  possible  causes  of  neuritis,  intra- 
cranial, toxic,  and  infectious,  should  be  systematically  considered  with 
a  view  to  treatment.  As  in  cases  of  neuritis,  the  possibility  of  syphilis 
being  the  cause  should  always  be  borne  in  mind,  and,  even  if  the  case 
is  not  syphilitic,  mercury  and  potassium  iodid  are  indicated  as  long  as 
there  is  any  inflammatory  exudate  to  be  absorbed. 

Primary  atrophy  is  often  part  of  a  disease  that  is  itself  incurable, 
as  tabes,  paretic  dementia,  Friedreich's  ataxia,  muscular  atrophy,  or  dis- 
seminated sclerosis.  In  almost  all  of  these  cases,  even  though  consider- 
able vision  remains  when  treatment  is  begun,  the  destruction  of  the  re- 
maining fibers  goes  on  uninfluenced.  Nevertheless,  there  are  enough 
favorable  exceptions  to  make  treatment  worth  while  in  every  case,  and,  in 
disseminated  sclerosis,  while  the  disease  is  incurable,  any  particular  part 
of  it  may  undergo  arrest  or  even  notable  improvement  In  cases  of  tabes 
with  optic  atrophy  antisyphilitic  treatment  must  be  moderate  and  cautious. 
As  in  optic  neuritis,  salvarsan  is  contraindicated.  The  possibility  of  lead 
or  arsenic  being  the  cause  of  atrophy,  primary  or  secondary,  must  never 
be  forgotten,  and  the  search  for  the  lead  line  on  the  gums,  the  arsenical 
pigment  spots  on  the  skin,  and  either  metal  in  the  urine  must  be  thorough, 
as  well  as  the  study  of  the  patient's  history  and  occupation. 

After  any  possible  cause  has  been  treated  as  effectually  as  may  be 
possible,  the  atrophic  process  may  to  a  certain  extent  be  combated  by 
strychnia.  Oculists  commonly  give  strychnia  once  daily  liypodermatically 
in  the  temple,  gradually  increasing  the  dose  up  to  gm.  0.015  or  0.020  (1/4 
to  1/3  of  a  grain).  I  think  it  wise  to  follow  this  practice,  but  would  ex- 
pect the  same  results  from  injections  into  any  other  part  of  the  body  or 
from  administration  by  the  mouth. 

The  galvanic  current  can  be  applied  by  putting  a  pad  of  moist  cotton 
over  the  closed  lids  and  applying  the  cathode  to  this  while  the  anode  is 
on  the  back  of  the  neck.  The  current  is  to  be  turned  on  and  off  grad- 
ually, and  to  be  allowed  to  flow  steadily  at  a  strength  of  from  three  to  six 
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milliamperes.  I  have  never  seen  this  do  any  good,  but  Schmidt-Rimpler 
(39),  with  his  great  experience,  is  sure  that  it  does.  Of  late  years  the 
high  frequency  current  has  been  highly  recommended.  I  have  had  no 
experience  with  it. 

NEURITIS  OF  THE  THIRD,  FOURTH,  AND  SIXTH  NERVES 

Paralysis  in  the  domain  of  these  nerves  is  a  common  and  very  im- 
portant symptom  in  intracranial  tumor,  meningitis,  thrombosis  of  the 
cavernous  sinus,  tabes,  bulbar  paralysis,  spinal  muscular  atrophy,  myas- 
thenia gravis,  and  disseminated  sclerosis.  In  any  of  these  diseases  other 
symptoms  will  probably  be  so  combined  with  the  ocular  paralysis  as  to 
lead  to  the  more  general  diagnosis  and  tbe  appropriate  treatment.  Vari- 
ous infections  may  cause  paralysis  of  these  nerves,  by  far  the  most  im- 
portant being  syphilis,  which  is  relatively  common  and  usually  yields 
promptly  to  treatment,  unless  too  long  delayed.  Of  the  acute  infections, 
diphtheria,  influenza,  scarlatina,  measles,  and  typhoid  fever  occasionally 
cause  ocular  paralysis  either  through  a  meningitis,  which  is  almost  in- 
variably fatal,  or  by  a  more  localized  action,  whose  prognosis  is  far  more 
favorable. 

Forms  of  intoxication  which  may  cause  ocular  paralysis  are  alcohol- 
ism, diabetes,  uremia,  ptomain  poisoning,  and  occasionally  plumbism. 
These  nerves  are  especially  sensitive  to  such  drugs  as  the  belladonna  and 
cocain  groups  and  aconite.  Transient  paralysis  in  this  field  has  followed 
spinal  anesthesia  by  cocain  and  stovain.  It  has  also  appeared  as  an  un- 
toward result,  usually  transient,  of  the  deep  injection  of  alcohol  into  the 
middle  branch  of  the  trigeminus  for  neuralgia.  It  is  one  of  the  risks 
of  operation  at  the  base  of  the  skull,  especially  that  for  extirpation  of 
the  Gasserian  ganglion.  Finally,  from  the  absence  of  other  probable 
causes  and  a  history  of  exposure,  some  cases  must  be  attributed  to  coM 
and  regarded  as  analogous  to  the  ordinary  form  of  facial  paralysis;'  in 
fact,  both  forms,  ocular  and  facial  paralysis,  sometimes  appear  together 
on  the  same  side  after  exposure  to  cold.  .  ^     . 

Aside  from  the  causal  indications  suggested  by  the  foregoing,  all  acute 
cases  and  the  infective  and  toxic  ones  should  be  treated  by  rest  in  bed, 
sweating,  diuresis,  and  such  purgation  as  is  well  borne.  Counterirrita- 
tion  by  small  blisters  on  the  temple  and  local  blood-letting  by  natural  or 
artificial  leeches  are  valuable  in  the  more  infiammatory  and  congestive 
eases. 

Electricity  cannot  readily  be  applied  to  the  muscles  of  the  eyeball, 
and  Oppenheim  warns  against  trying  to  reach  them  with  fine  electrodes. 
The  galvanic  current  may,  however,  be  applied  by  placing  a  pad  of  warm 
tnoist  -cotton  over  the  closed  lids,  the  cathode  on  this,  and  the  anode  on 
the  back  of  the  neck.     Two  to  five  milliamperes  may  be  used,  or  just 
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enough  current  to  cause  contraction  when  the  cathode  is  applied  to  the 
facial  muscles  and  the  current  closed.  The  current  should  flow  steadily 
when  applied  to  the  eye,  as  the  shock  of  making  and  breaking  it  would 
be  too  irritating.  When  the  acute  symptoms  have  subsided  strychnia  in 
full  doses  is  advisable  as  a  nerve  tonic. 

The  annoying  diplopia  may  be  obviated  with  advantage  for  a  time 
by  the  use  of  a  light  bandage  or  opaque  glass  over  the  affected  eye.  The 
use  of  the  eye,  especially  such  as  calls  for  action  of  the  weakened  muscles, 
must  only  gradually  be  resumed,  taking  care  to  avoid  excessive  fatigue. 
Binocular  vision  may  sometimes  be  restored  by  prescribing  prisms,  but 
they  cannot  satisfactorily  correct  any  high  degree  of  insufficiency.  Oper- 
ation on  the  muscles  may  be  advisable,  but  only  after  other  means  of  re- 
storing balance  have  been  exhausted,  and  there  is  reason  to  believe  that 
the  degree  of  defect  is  fairly  constant  and  not  too  great.  This  is  a  special 
question  for  the  oculist  in  each  case. 

Periodic  Ocular  Paralysis. — Cases  of  this  rare  affection'  probably  have 
different  causes.  Some  are  clearly  associated  with  migraine,  constituting 
the  migraine  ophthalmoplegique  of  French  writers.  These  should  be 
treated  like  other  cases  of  this  neurosis,  with  extraordinary  care  to  avoid 
ocular  fatigue.  They  have  a  comparatively  good  prognosis,  but  not  so 
good  as  cases  of  ordinary  migraine.  In  other  cases,  even  though  some  of 
them  seem  clearly  to  be  migrainous  at  first,  the  periodic  attacks  are  early 
symptoms  of  organic  intracranial  disease,  either  vascular  or  degenerative. 
Hence,  the  prognosis  must  be  guarded  and  the  treatment  must  be  accord- 
ing to  the  causal  indications  furnished  by  the  history  and  physical  exam- 
ination. 

TRIGEMINAL  NEURITIS 

Neuralgia,  which  is  by  far  the  most  frequent  disease  affecting  the 
trigeminal  nerve,  is  not  regarded  as  an  organic  disease,  and  is  treated 
under  the  neuralgias.     Herpes    zoster  is  also  separately  considered. 

Almost  all  other  diseases  of  this  nerve  are  secondary  to  tumor,  inflam- 
mation, aneurysm,  or  injury  at  the  base  of  the  skull,  and  these  must  be 
treated  according  to  their  nature  and  seat.  Among  them  syphilis  is  es- 
pecially frequent,  and  in  doubtful  cases  thorough  antisyphilitic  treatment 
should  be  given.  The  intense  pain  caused  by  organic  disease  affecting  this 
nerve  must  be  treated  by  analgesics,  and,  these  failing,  by  injections,  as  in 
cases  of  neuralgia.  Even  when  the  irritation  is  central  to  the  injection 
shielding  the  diseased  area  from  impulses  starting  in  the  periphery  may 
do  considerable  good. 

Primary  neuritis  is  exceedingly  rare ;  when  it  occurs  it  is  generally  in 
association  with  neuritis  of  the  seventh  nerve  or  a  part  of  multiple  neu- 
ritis.    The  treatment  is  that  already  indicated  for  pain  in  addition  to 
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the  treatment  of  the  principal  disease.  Paralysis  of  the  muscles  of  mas- 
tication is  to  be  treated  with  the  galvanic  current,  as  in  other  cases  of 
neuritic  paralysis. 

NEURITIS  OF  THE  SEVENTH  NERVE 

(Facial  Paralysis — Bell's  Palsy) 

The  great  majority  of  cases  of  facial  paralysis  are  of  the  so-called 
rheumatic  type,  that  is,  they  are  due  to  exposure  of  the  face  to  cold  or  a 
prolonged  draft  of  air,  or  the  cause  is  not  ascertained.  Nevertheless,  the 
numerous  other  possible  causes  of  the  rarer  cases  are  first  to  be  considered. 
In  all  of  these  treatment  appropriate  to  the  original  cause  is  to  be  carried 
out,  as  far  as  may  be  possible,  to  be  followed  later  by  the  local  treatment 
advised  for  the  rheumatic  type. 

Intracranial  Disease. — Intracranial  new  growths,  inflammations,  and 
injuries  to  the  base  of  the  skull  may  affect  this  nerve  before  its  entrance 
into  the  internal  auditory  canal.  In  such  cases  other  nerves  are  almost 
necessarily  involved,  especially  the  eighth,  and  the  general  signs  of  intra- 
cranial disease  will  be  present.  Among  the  causes  of  such  disease  syphilis 
is  of  the  greatest  importance. 

From  Disease  of  the  Temporal  Bone. — The  long  curved  course  of  the 
nerve  through  a  narrow  bony  canal,  from  the  internal  auditory  meatus  to 
the  stylomastoid  foramen,  exposes  it  to  attack  from  any  affection  of  the 
bone,  and  at  the  same  time  makes  any  swelling  in  this  part  of  its  course 
an  immediate  cause  of  damage  by  pressure.  Fracture,  caries,  tuberculo- 
sis, or  gumma  of  the  bone,  with  hemorrhage,  inflammation,  or  pressure 
in  the  canal,  may  easily  cause  paralysis,  which  usually  comes  on  so  rapidly 
as  to  appear  sudden. 

Suppurative  disease  of  the  ear  is  the  most  important  cause  of  dis- 
ease of  the  temporal  bone.  The  mere  coincidence  of  facial  paralysis  with 
disease  of  the  ear  does  not,  however,  without  further  investigation,  war- 
rant the  assumption  that  the  paralysis  is  caused  by  the  disease  of  the  ear. 
The  two  conditions  may  possibly  be  entirely  independent,  or  they  may 
both  be  dependent  on  a  common  cause,  such  as  exposure  or  injury.  Opera- 
tions on  the  diseased  ear  not  very  rarely  cause  facial  paralysis,  because 
of  the  very  close  relation  of  the  nerve  to  the  aural  cavities  and  especially 
to  the  antrotympanic  passage. 

When  suppurative  otitis  causes  facial  paralysis  it  is  almost  always 
chronic  and  has  caused  necrosis  of  the  bone.  Early  treatment  by  a  skilled 
otologist  would  prevent  this  stage  being  reached,  but  when  the  nerve  is 
involved  the  prospect  of  its  restoration  is  not  good.  In  any  case,  how- 
ever, the  most  thorough  treatment  of  the  ear  and  its  adjacent  bony  cavities 
is  urgently  demanded,  irrespective  of  the  effect  on  the  nerve,  but  with  the 
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hope  that  it  will  recover  if  intracranial  infection  be  prevented  and  life 
be  saved.  Pus  must  be  evacuated,  all  necrotic  and  granulomatous  tissue 
removed,  and  drainage  maintained.  According  to  the  condition  of  the 
ear  and  temporal  bone,  any  operation  may  be  necessary,  from  paracentesis 
to  the  radical  cleansing  of  the  mastoid,  antrum,  and  tympanum.  In  some 
cases  it  may  be  advisable  to  remove  enough  of  the  facial  canal  to  free 
the  nerve  from  pressure  and  infected  surroundings,  although  this  is  diffi- 
cult and,  of  course,  involves  a  fresh  danger. 

In  traumatic  cases,  including  those  caused  by  operation,  primary 
suture  should  be  done  if  possible. 

Certain  specific  diseases,  including  influenza,  typhoid  fever,  diph- 
theria, mumps,  erysipelas,  and  tonsillitis,  occasionally  cause  facial  paraly- 
sis, no  doubt  by  an  extension  of  the  adjacent  local  infection  to  the  nerve 
near  its  exit  from  the  stylomastoid  foramen. 

Rheumatic  and  Idiopathic  Gases. — The  rheumatic  cases  if  seen  early 
should  have  leeches  applied  below  the  ear  or  a  blister  over  the  mastoid 
process,  in  the  hope  of  reducing  the  assumed  congestion  and  swelling  in 
the  facial  canal.  Revulsion  by  a  hot  mustard  foot  bath,  followed  by 
sweating,  diuresis,  and  purgation,  is  appropriate.  Aspirin  has  the  advan- 
tage in  such  cases  of  being  a  salicylate,  favoring  the  prompt  elimination 
of  wastes  of  the  uric  acid  class,  and  also  of  being  a  powerful  diaphoretic. 

If  there  is  pain  limited  to  the  external  auditory  meatus  and  inner 
surface  of  the  auricle,  it  is  explained  by  Ramsay  Hunt's  theory  that  the 
facial  is  not  a  purely  motor,  but  a  mixed,  nerve  having  sensory  fibers 
whose  distribution  is  in  the  meatus  and  auricle,  whose  root  ganglion  is 
the  ganglion  geniculatum,  and  whose  sensory  root  is  the  nerve  of  Wris- 
berg  or  portio  intermedia.  If  pain  extends  beyond  this  area  it  means 
that  some  branches  of  the  trigeminus  are  also  involved.  In  either  case 
the  pain  is  best  treated  by  warm  poultices  behind  and  in  front  of  the  ear 
or  by  the  dry  heat  of  a  water  bag,  which  will  usually  give  relief. 

Cold  applications  should  always  be  avoided,  and  in  tlie  course  of  treat- 
ment special  care  is  to  be  taken  to  avoid  chilling  the  face.  One  of  Oppen- 
heim's  cases  of  facial  paralysis  was  caused  by  the  ap]ilication  of  ice  to 
the  neck  as  a  remedy  for  tonsillitis,  and  it  is  a  familiar  fact  that,  long 
after  a  nearly  perfect  recovery,  exposure  of  the  face  to  cold  causes  renewed 
stiffness  and  weakness.  The  inability  to  close  the  eye  is  often  a  source 
of  much  annoyance  and  also  of  some  danger,  as  tlie  tears  are  not  properly 
distributed  and  the  exposed  cornea  is  injured  by  drying,  in  addition  to 
the  irritation  of  the  whole  eye  by  light  and  dust.  Tlie  patient  should  be 
instructed  to  close  the  eye  frequently  by  gently  pressing  the  lids  together 
with  his  fingers  and  thumb,  thus  sheltering  and  moistening  the  eyeball 
from  time  to  time.  At  night  the  lids  nuiy  be  held  closed  by  a  wad  of  moist 
cotton,  held  in  place  by  a  light  bandage.  This  often  adds  greatly  to  the 
patient's  comfort  and  may  also  be  used  during  the  day. 
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The  sound  side  of  the  face  should  frequently  be  drawn  over  toward 
the  median  line  and  the  muscles  of  the  paralyzed  side  draA\ni  away  from 
it.  From  the  beginning  light,  skillful  massage  may  also  be  of  benefit,  but 
the  physician  should  be  sure  that  it  is  really  light  and  not  overdone.  If 
electrical  treatment  is  properly  carried  out,  professional  massage  is  rarely 
necessary. 

Electricity  for  treatment  is  contraindicated  during  the  first  week  or 
ten  days,  and  its  use  for  diagnosis  is  not  so  valuable  as  later.  There  is 
no  objection,  however,  to  faradic  or  galvanic  tests  at  any  time. 

After  ten  days  the  facial  muscles  should  be  carefully  tested  with 
both  the  faradic  and  galvanic  currents  for  the  purpose  of  prognosis. 
Complete  loss  of  faradic  irritability  and  greater  anodal  closure  contrac- 
tion than  cathodal  closure  contraction,  both  being  sluggish  (this  combina- 
tion of  reactions  constituting  the  reaction  of  degeneration),  mean  that 
the  case  is  severe  and  that  no  marked  improvement  will  be  manifest  until 
after  three  months.  On  the  other  hand,  if  cathodal  closure  contraction  is 
greater  than  anodal  closure  contraction  and  both  are  quick,  but  faradic 
irritability  is  lost,  the  case  is  only  moderately  severe  and  earlier  imj)rove- 
ment  may  be  expected.  If  faradic  irritability  is  retained  the  case  is  one 
of  the  lightest  and  may  recover  in  from  two  to  four  weeks.  Most  of 
these  light  cases  would,  no  doubt,  recover  without  treatment,  but  they 
do  better  with  it.  Both  the  severe  and  the  light  cases  should  receive  gal- 
vanic but  not  faradic  treatment. 

To  act  on  the  lesion  itself  a  small  electrode  or  the  well-padded  curved 
edge  of  a  larger  one  should  be  gently  applied  between  the  jaw  and  the  mas- 
toid process ;  this  should  be  the  cathode  and  the  anode  may  be  over  the 
cheek.  The  current  is  turned  on  gradually,  allowed  to  flow  at  a  strength 
of  three  to  six  milliamperes  for  three  to  five  minutes,  and  gradually 
turned  off. 

To  maintain  and  improve  the  condition  of  the  paralyzed  muscles  the 
indifferent  electrode  is  applied  to  the  back  of  the  neck,  and  the  active 
one,  usually  somewhat  smaller,  is  applied  to  the  orbicularis  oris ;  then  the 
current  is  gradually  increased  and  slowly  interrupted  until  closing  it 
produces  a  moderate  contraction.  This  will  occur  first  with  the  cathode 
on  the  muscle  in  mild  cases,  but  with  the  anode  in  severe  ones.  Which- 
ever arrangement  of  poles  produces  the  greater  contraction  with  the  same 
current  is  to  be  chosen.  The  active  electrode  is  now  applied  to  the  differ- 
ent muscles  in  turn,  the  current  being  closed  a  few  times  to  secure  con- 
tractions of  each  muscle.  It  is  better  to  leave  a  muscle  and  come  back 
to  it  several  times  than  to  fatigue  it  by  causing  too  many  contractions 
at  once.  The  strength  of  current  will  vary  from  one  to  six  milliamperes, 
according  to  the  area  covered  by  the  active  electrode  and  the  muscle  acted 
upon.  The  essential  thing  is  to  get  moderate  contractions  without  pain 
or  fright.     About  the  eye  and  on  the  forehead  the  susceptibility  to  pain 
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is  greater  and  weaker  currents  must  be  used.  Special  care  must  be  taken 
in  treating  the  orbicularis  palpebrarum  not  to  irritate  the  eyeball.  The 
upper  lid  is  drawn  down  gently  over  the  eye  before  the  electrode  is  ap- 
plied. In  the  later  stages,  in  addition  to  slow  interruptions  of  the  current, 
the  muscles  about  the  mouth  and  cheek,  but  not  those  near  the  eye,  may 
be  stroked  with  the  active  electrode,  so  as  to  give  a  kind  of  electric  mas- 
sage which  is  very  stimulating.  The  whole  treatment  should  last  from 
ten  to  fifteen  minutes  and  be  repeated  from  three  times  weekly  to  daily, 
according  to  the  circumstances. 

The  general  health  of  the  patient,  both  physical  and  mental,  is  to  be 
guarded  and  built  up  by  all  available  means.  Of  medicines,  aside  from 
those  that  fulfill  a  causal  indication,  like  mercury,  or  are  called  for  by 
incidental  disorders,  strychnia  is  the  most  important  on  account  of  its 
general  tonic  properties  and  its  special  effect  on  motor  neurons.  Food, 
moderate  exercise,  and  fresh  air  are  important,  but  the  face  must  be  care- 
fully guarded  from  cold  and  wind  even  after  convalescence  is  well  ad- 
vanced. Although  paralysis  of  the  face,  even  of  the  cerebral  type,  is 
practically  never  seen  as  a  part  of  hysteria,  there  is  no  doubt  that  emo- 
tional conditions  can  in  some  way  affect  peripheral  facial  palsy.  Oppen- 
heim  saw  it  twice  in  the  same  patient,  each  time  apparently  caused  by 
fright.  Wo  should  not  neglect,  therefore,  to  foster  courage  and  tran- 
quillity. 

Many  severe  cases  make  only  a  partial  recovery.  Some  power  of  vol- 
untary contraction  comes  back,  but  along  with  it  comes  a  tonic  contrac- 
ture of  the  muscles,  so  that  the  nasolabial  and  other  furrows  become  deeper 
than  on  the  sound  side,  which,  being  smoother,  may  now  be  mistaken  for 
the  paralyzed  one.  On  voluntary  or  emotional  action,  however,  the  mis- 
take is  quickly  corrected  as  the  appearance  is  reversed,  the  contractions 
on  the  sound  side  being  of  much  greater  amplitude.  There  is  no  remedy 
for  this  state.  When  it  appears  electrical  applications  should  be  discon- 
tinued, for  they  can  do  little  or  no  good;  but,  on  the  other  hand,  they 
should  not  be  regarded  as  having  helped  to  cause  the  contracture.  Balls 
have  been  carried  in  the  mouth  to  distend  the  cheek  and  massage  with 
stretching  movements  has  been  tried.  There  is  no  objection  to  such 
stretching,  but  it  accomplishes  so  little  as  to  be  hardly  worth  while. 

Late  Operation. — In  traumatic  cases  where  no  considerable  degree  of 
recovery  has  taken  place  during  a  year's  treatment  surgical  inter\'ention 
may  still  give  hope  of  improvement  or  even  recovery.  If  the  central  part 
of  the  nerve  is  sound,  freeing  its  trunk  from  the  pressure  of  exudate  or 
scar  tissue  (neurolysis)  may  permit  recovery  to  begin.  Or  the  damaged 
part  of  the  trunk  may  be  excised  and  the  ends  brought  together  and 
sutured ;  this,  however,  is  rarely  possible.  T^nion  of  the  peripheral  ])art 
of  the  facial  with  the  central  part  of  the  hypoglossal  or  spinal  accessory 
has  been  successfully  accomplished.    Return  of  the  muscular  tone,  so  that 
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the  appearance  of  the  face  in  repose  has  been  improved,  and  some  degree 
of  vohmtary  motion  of  the  paralyzed  side,  have  been  restored  by  the  suc- 
cessful operations  of  this  kind.  The  voluntary  motions,  however,  are 
crude,  the  patient  having  to  think  of  moving  the  shoulder  or  tongue,  as 
the  case  may  be,  and  are  marred  by  undesirable  associated  movements  of 
these  parts.  In  emotional  expression  the  defect  is  as  glaring  as  ever 
(Lannois  and  Porot,  21).  I  have  seen  one  remarkably  successful  case 
of  this  kind,  in  vehich  W.  W.  Grant  of  Denver  (14)  sutured  the  peripheral 
part  of  the  facial  to  the  central  part  of  the  spinal  accessory,  and  at  the 
same  time,  to  remedy  the  paralysis  of  the  trapezius  and  sternomastoid 
muscles  caused  by  section  of  the  spinal  accessory,  cut  the  descendens  hypo- 
glossi  and  sutured  its  central  part  to  the  peripheral  part  of  the  spinal  ac- 
cessory. There  was  very  little  inconvenience  from  weakness  of  the  trapezius 
at  any  time.  Fifteen  weeks  after  operation  slight  movement  of  the  facial 
muscles  appeared  in  association  with  efforts  to  raise  the  shoulder.  The 
restoration  of  the  facial  muscles  in  repose  was  eventually  nearly  complete 
and  strong  voluntary  contractions  were  possible.  The  annoying  associa- 
tion of  movements  became  less  marked  and  the  shoulder  movements  were 
normal  or  nearly  so.  The  disparity  of  the  two  sides  of  the  face  in  emo- 
tional expression  remained, 

Gongfenital  Facial  Paralysis. — Congenital  cases,  if  due  to  defective  de- 
velopment, are  not  amenable  to  treatment  of  any  kind.  If  caused  at  birth 
by  pressure  of  forceps  or  by  the  manipulations  of  a  breech  delivery,  they 
should  be  treated  in  the  way  already  described  with  galvanic  electricity. 
The  result  is  usually  good. 

DISEASES  OF  THE  EIGHTH  NERVE 

(Nervous  Deafness,  Aural  Vertigo) 

The  eighth  nerve  is  really  two  nerves,  the  auditory  or  cochlear  and 
the  vestibular  nerve.  The  vestibular  nerve  has  nothing  to  do  with  hear- 
ing. It  carries  sensory  impulses  starting  in  its  nerve  endings  in  the 
ampullae  of  the  semicircular  canals  and  in  the  utricle.  The  inertia  of  the 
endolymph  causes  a  varying  pressure  on  these  different  nerve  endings, 
corresponding  to  the  different  changes  in  the  position  of  the  head  and  to 
the  motions  of  the  body  as  a  whole,  thus  arousing  impulses  for  the  special 
sense  of  equilibrium  and  bodily  motion.  As  the  two  nerves,  while  dis- 
tinct, are  in  the  same  sheath,  and  as  the  labyrinth  is  a  continuous  struc- 
ture, disease  affecting  the  one  is  practically  certain  to  affect  the  other. 

Accordingly  two  sets  of  symptoms  occur  together,  as  an  indication 
of  disease  of  these  nerves  or  of  their  special  endings  in  the  labyrinth. 
Irritation  of  the  cochlear  nerve  causes  various  subjective  noises,  while 
irritation  of  the  vestibular  nerve  causes  vertigo,  which,  when  intense,  is 
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accompanied  by  vomiting,  as  in  seasickness  and  in  Meniere's  disease. 
But'  if  the  morbid  process  continues,  what  was  at  first  mere  irritation 
with  irregular  increase  of  function  becomes  destruction  with  loss  of  func- 
tion. Accordingly,  deafness  is  soon  added  to  the  subjective  sounds,  and 
when  it  has  become  absolute  they  generally  cease.  In  the  same  way  ab- 
sence of  any  sense  of  motion  gradually  replaces  the  false  sense  of  motion 
which  ultimately  entirely  disappears.  It  has  been  noted  of  certain  per- 
sons with  total  deafness  that  they  are  never  seasick  and  cannot  be  made 
dizzy  by  being  whirled  in  a  revolving  chair. 

The  treatment  of  the  auditory  symptoms  of  disease  of  the  eighth  nerve 
is  only  rarely  successful  even  when  begun  early.  Tinnitus  is  notoriously 
obstinate  and  the  deafness  is  still  more  so.  Patients  generally  come  to 
the  otologist  when  it  is  far  too  late  for  him  to  accomplish  anything.  Ver- 
tigo, on  the  other  hand,  often  appears  earlier  than  the  tinnitus  or  deaf- 
ness, and,  being  a  symptom  of  irritation,  of  impending  rather  than  actual 
destruction,  it  is,  like  pain,  a  symptom  that  can  be  alleviated  and  a  valu- 
able warning  that  something  must  be  done.  Moreover,  it  commonly  brings 
the  patient  to  the  neurologist  or  internist  instead  of  to  the  otologist,  and 
that  is  why  the  subject  is  treated  here,  instead  of  being  left  to  works  on 
diseases  of  the  ear. 

If  the  cause  is  intracranial,  a  tumor,  abscess,  aneurysm,  or  meningitis, 
other  nerves,  especially  the  seventh,  will  probably  be  involved,  and  the 
general  signs  of  intracranial  disease  will  be  present,  so  as  to  make  its  lo- 
cation, and  perhaps  its  nature,  clear.  An  intracranial  infection,  especially 
syphilis  and  epidemic  meningitis,  may  extend  outward  along  the  nerve 
and  attack  the  labyrinth,  usually  on  both  sides  at  the  same  time  or  in 
rapid  succession.  Hence,  these  two  diseases,  along  with  scarlatina,  which 
attacks  the  labyrinth  from  the  opposite  direction,  through  the  throat  and 
middle  ear,  are  the  prolific  sources  of  deafness  and  deaf  mutism. 

The  treatment  of  the  cases  starting  within  the  cranium  must  be  that  of 
the  primary  disease,  which  is  rarely  successful,  and  even  when  successful 
in  other  respects  very  seldom  restores  hearing.  In  epidemic  meningitis, 
however,  the  outlook,  at  least  for  prevention  of  disease  of  the  labyrinth,  is 
much  better  since  the  introduction  of  the  antimeningitic  serum.  Lumbar 
puncture  should  be  done  early,  and,  if  the  cerebros])inal  fluid  is  turbid, 
the  serum  should  be  injected  inmiediatcly.  In  8y])hilitic  cases  the  largest 
doses  of  mercury  and  potassium  iodid  that  the  patient  will  tolerate  should 
be  used  as  early  as  possible.  If  hearing  is  already  lost,  it  will  be  re- 
gained in  only  a  small  proportion  of  cases.  Chavanne  (5)  advises  that 
injections  of  pilocarpin,  as  described  below,  be  added  to  the  antisyphilitic 
treatment,  so  that,  in  the  event  of  failure  to  restore  what  is  lost,  or  even 
to  save  what  is  left  of  hearing,  the  physician  can  feel  that  the  most  inten- 
sive treatment  has  been  employed.  I  know  of  no  experiences  with  sal- 
varsan  in  such  cases,  but  should  regard  it  as  contraindicated,  as  in  optic 
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neuritis,  on  account  of  its  tendency  temporarily  to  increase  congestion 
and  swelling  in  an  active  syphilitic  lesion.  More  frequent  than  the  intra- 
cranial involvement  of  the  eighth  nerve  are  the  cases  in  which  the  laby- 
rinth is  attacked  from  the  peripheral  side  through  the  middle  ear  or 
temporal  bone.  In  all  such  cases  the  most  skillful  and  thorough  and  the 
earliest  possible  treatment  by  an  otologist  is  imperative.  In  diseases  like 
scarlatina,  influenza,  typhoid  fever,  and  mumps  most  cases  of  serious  dis- 
ease of  the  ear  could  be  prevented  by  careful  attention  to  the  nose  and 
throat,  repeated  examination  of  the  ears,  and  immediate  treatment  of 
otitis  as  soon  as  detected. 

If  there  is  no  intracranial  disease  and  no  disease  or  injury  of  the 
middle  ear  or  temporal  bone,  the  symptoms  are  caused  by  disease  within 
the  labyrinth. 

If  the  onset  is  sudden  or  acute  we  have  to  deal  with  hemorrhage,  con- 
gestion, serous  exudation,  or  inflammation.  Here,  again,  we  must  think 
6f  syphilis  as  a  possible  cause  of  any  of  these  pathologic  conditions,  for 
it  attacks  the  labyrinth  primarily  as  well  as  by  extension.  In  case  of 
doubt  the  treatment  should  be  prompt  and  vigorous,  as  mercury  and  iodid 
have  a  favorable  tendency  even  in  non-syphilitic  cases.  Gouty  and  rheu- 
matic conditions,  although  generally  chronic  in  themselves,  often  cause 
labyrinthine  symptoms  of  acute  or  sudden  onset.  In  any  acute  case  per- 
fect rest  in  bed  in  a  quiet  room  is  the  first  essential.  Even  turning  in 
bed  must  be  avoided  or  done  slowly  and  cautiously.  The  first  attacki  is 
often  precipitated  by  a  sudden  turn.  Derivation  to  the  feet  with  a  hot 
mustard  foot  bath  may  be  employed  at  once,  but  the  patient  should  not  sit 
up.  The  bath  can  be  brought  to  the  side  of  the  bed,  and  the  patient  should 
lie  still,  while  the  nurse  immerses  the  feet.  Free  purgation  with  calomel 
and  salines  is  desirable.  Pilocarpin  is  not  to  be  used  in  this  stage.  Even 
in  gouty  cases  salicylates  are  to  be  avoided  on  account  of  their  tendency 
to  irritate  the  labyrinth.  Later  they  may  be  used  with  caution.  Colchi- 
cum  may  be  given  if  otherwise  indicated,  because  its  tendency  is  toward 
intestinal  irritation,  w^hich  will  do  no  harm.  Blood-letting  or  blistering 
over  the  mastoid  undoubtedly  tends  to  relieve  the  internal  congestion  and 
should  be  employed.  To  relieve  the  intense  distress,  acetphenetidin  and 
bromids  are  serviceable.  If  vomiting  prevents  their  retention  bromid 
may  be  given  by  rectum. 

When  the  acute  symptoms  have  subsided,  if  deafness  and  vertigo 
still  remain,  pilocarpin  should  be  used  hypodermically.  This  drug  causes 
leukocytosis  with  free  sweating,  salivation,  and  diuresis,  together  with 
more  or  less  nausea  and  prostration.  The  object  is  to  secure  the  maximum 
absorption  of  exudate  with  the  minimum  of  undesirable  Symptoms.  The 
dose  is  gm.  0.01  to  0.02  (1/6  to  1/3  of  a  grain)  for  an  adult,  but  the 
first  dose  should  be  only  gm.  0.005  (1/12  of  a  grain)  to  test  the  patient's 
susceptibility.     Children  should  receive  the  proportionate  dose  according 
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to  the  usual  rule.  The  dose  should  be  increased  until  it  causes  free  sweat- 
ing, with  salivation  and  perhaps  some  nausea.  The  time  to  choose  is  a 
few  hours  after  a  light  meal.  The  patient  must  be  in  bed  wrapped  in 
blankets,  and,  after  the  sweating,  must  remain  in  bed  for  some  hours  at 
least,  and  be  kept  warm  and  dry.  These  injections  are  to  be  repeated 
every  day  or  every  other  day  according  to  the  tolerance  of  the  patient. 
If  after  twelve  injections  there  is  no  improvement  in  hearing,  the  treat- 
ment should  be  given  up.  The  deafness  is  incurable,  although  the  ver- 
tigo may  be  greatly  improved  or  have  disappeared  altogether  (Chavanne, 
5).  If  there  is  some  improvement  the  injections  should  be  resumed,  after 
a  few  days'  interruption,  and  as  many  as  thirty  may  be  given  altogether, 
after  which  no  further  good  may  be  expected  from  it.  If  the  pilocarpin 
should  cause  alarming  symptoms,  siich  as  pain,  diarrhea,  vomiting,  or 
dimness  of  vision,  a  hypodermic  injection  of  strychnia,  0.002  gm.  (1/30 
of  a  grain),  and  atropia,  0.0007  gm.  (1/100  of  a  grain),  is  the  best  cor- 
rective. 

Chronic  disease  of  the  labyrinth  is  essentially  incurable  as  far  as  the 
deafness  is  concerned,  no  doubt  because  the  neurons  of  the  cochlear  nerve, 
having  their  bodies  in  the  spiral  ganglion,  are  partially  or  totally  de- 
stroyed. The  sensory  loss  is  analogous  to  that  caused  by  destruction  of 
neurons  in  the  retina  or  in  the  posterior  root  ganglia.  The  further  prog- 
ress of  the  disease,  however,  and  the  liability  to  attacks  of  the  Meniere 
type,  should  be  combated  by  constitutional  and  symptomatic  treatment. 
The  gouty  diathesis  and  arteriosclerosis  are  the  constitutional  conditions 
most  commonly  present.  Free  elimination  by  means  of  moderate  doses  of 
calomel  and  saline  laxatives  does  much  good.  Salicylates,  if  otherwise 
indicated,  may  be  used,  but  only  in  moderate  doses  and  with  extra  caution. 
Potassium  iodid  may  often  be  given  with  advantage,  as  it  probably  has 
some  good  effect  on  arteriosclerosis  and  favors  absorption  where  that  is 
possible. 

The  treatment  of  tinnitus  and  Meniere's  attacks  with  massive  doses 
of  quinin,  introduced  by  Charcot  a  generation  ago,  seems  odd  on  first 
consideration,  because  such  doses  are  well  known  to  endanger  even  the 
healthy  labyrinth.  Charcot  was  led  to  try  this  by  observing  that,  when 
deafness  became  total,  the  tinnitus  and  vertigo  generally  disappeared,  so 
in  his  first  cases  he  deliberately  chose  to  sacrifice  what  little  hearing  might 
remain  in  order  to  relieve  the  other  symptoms.  This,  of  course,  should 
be  taken  into  account  and  the  patient  should  understand  its  probable 
effects.  Charcot  gave  gm.  0.5  to  1.0  (7Vij  to  15  grains)  daily  for  several 
weeks.  His  report  of  improvement  in  many  cases  was  confirmed  by  others, 
and  there  is  no  doubt  that  this  treatment  may  be  advisable  in  certain 
cases,  but  it  is  far  from  being  generally  applicable  (Frankl-Hochwart, 
9).  The  best  medicine  to  relieve  tinnitus  and  vertigo  is  some  form  of 
bromid  or  hydrobromic  acid. 
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I  prefer  sodium  or  strontium  bromid,  gm.  2.0  to  4.0  (30  to  60  grains),  daily, 
♦  he  doses  being  apportioned  so  as  to  get  their  maximum  effect  when  relief  is 
most  needed. 

Galvanic  electricity  applied  to  the  ear  has  been  tried.  While  it  un- 
doiibtedl}'  can  influence  the  labyrinth,  as  shown  by  the  vertigo  excited  by 
moderate  currents  and  the  subjective  sounds  by  very  large  ones,  there  is 
no  satisfactory  proof  that  it  does  good. 

Thyroid  extract  has  also  been  tried  without  substantial  success  (Cha- 
vanne,  5). 

Babinski  has  recommended  simple  lumbar  puncture,  and  has  found 
it  to  have  a  remarkably  favorable  effect,  especially  on  the  vertigo,  rarely 
on  the  deafness.  Its  good  effect  on  the  vertigo  has  been  confirmed  by 
J.  J.  Putnam  (36).  Some  of  his  patients  had  complete  relief  for  many 
months  after  a  single  puncture,  and  relapses  were  relieved  by  subsequent 
punctures. 

The  general  health  of  the  patient  must  be  carefully  guarded  and  built 
up  by  e^^ery  possible  means.  The  mental  condition  is  often  one  of  great 
anxiety  or  depression,  and  this  should  be  treated  as  carefully  as  the  physi- 
cal symptoms. 

NEURITIS  OF  THE  NINTH  NERVE 

(Glossopharyngeal  Paralysis) 

Disease  of  the  ninth  nerve  practically  never  occurs  alone,  but  always 
with  lesions  of  other  nerves,  especially  the  tenth  and  eleventh.  The  in- 
volvement of  this  nerve  is  recognized  by  disturbance  of  taste  in  the  pos- 
terior two-thirds  of  the  tongue,  and  difficulty  in  swallowing.  What  is 
said  in  the  following  section  of  the  intracranial,  cranial,  and  constitu- 
tional causes  of  vagus  neuritis  applies  equally  to  this  nerve.  The  treat- 
ment and  prospects  of  success  depend  on  the  particular  cause. 

The  difficulty  in  swallowing  makes  the  affection  a  very  serious  one, 
and  calls  for  extreme  care  in  feeding  the  patient.  Semisolid  foods,  cus- 
tards, or  preparations  of  milk  thickened  with  flour,  rice,  or  other  forms 
of  carbohydrate  food,  made  more  nutritious  by  the  addition  of  eggs,  are 
more  easily  swallowed  than  either  solids  or  liquids.  When  these  cannot 
be  taken  in  sufficient  quantity,  milk  and  eggs  must  be  given  by  a  nasal 
or  esophageal  tube.  Rectal  feeding  may  be  used  to  supplement  this,  but 
it  is  not  sufficient  alone.  Thirst  may  well  be  relieved  by  enemata  of  nor- 
mal salt  solution,  especially  by  the  drop  method. 

Bernhardt  recommends  electrical  treatment  of  the  pharyngeal  muscles. 
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NEURITIS  OF  THE  TENTH  NERVE 

(Pneumogastric  Paralysis) 

The  vagus  in  its  long  course  is  subject  to  many  possible  causes  of  dis- 
ease or  injury.  In  its  intracranial  course  from  the  medulla  to  the  jugular 
foramen  the  principle  cause  of  disease  is  syphilis,  but  it  may  also,  with 
adjacent  nerves,  be  damaged  by  hemorrhage,  tumors,  aneurysm  of  the 
vertebral  artery,  or  caries  of  the  temporal  or  occipital  bone.  As  syphilis 
is  the  most  common  of  these  intracranial  causes,  and  is  also  far  more 
amenable  to  treatment  than  any  of  the  others,  every  means  must  be  taken 
to  decide  whether  or  not  it  is  present.  In  doubt,  even  while  waiting 
for  the  report  of  a  Wassermann  test,  mercury  and  iodid  should  be  given 
in  full  doses. 

In  the  neck  the  nerve  is  in  danger  principally  from  disease  of  the 
lymphatic  glands,  usually  tuberculous,  sometimes  malignant.  It  is  here 
also  occasionally  damaged  by  pressure  from  an  aneurysm  of  the  carotid 
artery.  It  may  be  involved  in  wounds  of  all  kinds,  and  is  not  so  very 
rarely  injured  in  operations. 

I  once  counseled  C.  A.  Powers  in  the  case  of  a  young  man  who  recently, 
in  another  city,  had  been  operated  on  for  tuberculous  glands  of  the  neck.  The 
operation  was  said  to  have  been  hastily  concluded  on  account  of  hemorrhage, 
and  immediately  after  recovery  from  the  anesthesia  the  patient  had  most  violent 
and  distressing  paroxysms  of  coughing  and  dyspnea.  His  attacks  continued 
at  short  intervals  and  seemed  dangerous,  but  nothing  that  we  administered  had 
any  substantial  effect.  We  suspected  a  ligature  of  the  vagus,  and  this  was  soon 
confirmed  by  the  appearance  of  the  end  of  a  heavy  silk  ligature  in  a  fistulous 
opening.  Following  this.  Powers  easily  reached  the  bight  of  the  ligature,  which 
was  cut  and  removed.  The  paroxysms  were  greatly  relieved  at  once,  and  soon 
ceased  altogether.    The  diseased  glands  were  afterwards  successfully  removed. 

In  cases  in  which  the  disease  is  caused  by  the  pressure  of  tuberculous 
glands,  surgical  treatment  may  be  supplemented  by  the  use  of  tuberculin 
or  the  Rontgen  ray,  but,  when  nerves  are  involved,  surgical  removal  of 
the  glands  is  generally  imperative. 

In  the  chest  the  nerve  may  also  be  damaged  by  diseased  glands,  and  it 
may  be  involved  in  pleuritis  or  pericardial  exudate  or  in  any  disease  of 
the  mediastinum.  The  recurrent  branch  nuiy  be  involved  alone,  and, 
as  is  well  known,  paralysis  of  the  laryngeal  muscles  supplied  by  this  branch 
is  often  the  earliest  recognized  symptom  of  aneurysui  of  the  aorta.  Par- 
alysis of  the  left  recurrent  laryngeal  nerve  may  occur  in  mitral  stenosis 
from  the  pressure  of  the  dilated  left  auricle. 

The  vagus  suffers,  generally  as  a  part  of  multiple  neuritis,  in  various 
specific  diseases,  as  diphtheria,  influenza,  typhoid  fever,  and  pneumonia; 
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also  in  intoxications,  as  alcoholism,  phosphorus  poisoning,  arsenical  pois- 
oning, and  plumbism.  .  The  indications  for  treatment  in  these  cases  are 
given  under  multiple  neuritis,  and  also  under  the  various  original  diseases. 

An  expert  laryngologist  may,  with  specially  devised  instruments,  apply 
galvanism  internally  to  the  weakened  laryngeal  muscles.  Or,  as  Bern- 
hardt specially  recommends,  the  easier  percutaneous  method  may  be 
used.  In  this  method  a  button-shaped  electrode,  the  cathode,  is  applied 
between  the  inner  border  of  the  sternomastoid  muscle  and  the  trachea, 
just  below  the  cricoid  cartilage,  and  is  gently  pushed  backward.  The 
other  electrode  may  be  over  the  thyroid  cartilage  on  the  other  side.  The 
current  should  be  mild — one  to  three  milliaraperes.  The  faradic  current 
can  also  be  used,  but  in  my  opinion  it  ought  not  to  be. 

If  suffocation  is  threatened  by  paralysis  of  the  abductors  of  the  vocal 
cords,  either  intubation  or  tracheotomy  should  be  performed,  preferably 
tracheotomy. 

NEURITIS  OF  THE  ELEVENTH  NERVE 

(Spinal  Accessor!/  Paralysis) 

As  the  roots  of  this  nerve  come  from  the  cervical  cord  the  causes  of  its 
disease  are  to  be  sought  first  in  the  upper  part  of  the  spinal  column.  Pott's 
disease  of  the  upper  cervical  vertebrae  and  tuberculous  or  syphilitic  inflam- 
mation of  the  membranes  of  the  cord  are  the  conditions  which  may  affect  it 
here.  In.  its  course  from  the  foramen  magnum  to  the  jugular  foramen  it 
may  be  affected  by  disease  of  the  occipital  or  temporal  bone  or  by  menin- 
gitis, tumor,  or  aneurysm.  Treatment  is  hopeful  only  when  the  spinal  or 
intracranial  cause  is  syphilis.  In  the  neck  it  may  be  affected  by  disease 
of  the  lymphatic  glands  and  by  wounds  and  operations.  In  case  of  sever- 
ance by  wound  or  operation  primary  suture  should  be  done,  or,  if  this  has 
not  been  done,  suture  or  anastomosis  with  another  nerve  may  be  attempted 
later. 

The  resulting  paralysis  of  the  sternomastoid  is  not  a  very  serious  mat- 
ter but  that  of  the  trapezius  allows  the  scapula  to  sag  downward  and  for- 
Avard  on  the  chest  so  that  the  head  of  the  humerus  may  press  on  the  ulnar 
nerve  or  on  the  brachial  plexus  generally,  thus  causing  pain,  deformity, 
and  serious  impairment  of  the  functions  of  the  arm.  This  calls  for  special 
orthopedic  apparatus  to  raise  the  shoulder  and  hold  it  back.  Gaupp  has 
devised  such  an  apparatus  for  bilateral  paralysis  of  the  trapezius.  In  his 
case  it  relieved  pain  and  allowed  the  arm  to  be  properly  used. 

As  long  as  there  is  hope  of  recovery  electricity  should  be  used  in  the 
two  ways  described  under  the  treatment  of  neuritis  in  general. 
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NEURITIS  OF  THE  TWELFTH  NERVE 

(Hypoglossus  Paralysis) 

The  nucleus  of  the  hypoglossus  is  affected  in  a  number  of  central  nerv- 
ous diseases  involving  the  medulla,  but  these  do  not  concern  us  here. 
Peripheral  disease  is  correspondingly  rare.  In  its  short  intracranial 
course  the  hypoglossus  is,  like  the  other  nerves  at  the  base,  liable  to  be 
damaged  in  hemorrhage,  tumor,  or  inflammation.  Its  close  proximity 
makes  it  fairly  sure  to  be  involved  in  case  the  occipitoatlantoid  joint  is  dis- 
eased. After  leaving  the  skull  it  is  still  more  rarely  affected,  but  even  in 
its  sheltered  situation  it  is  occasionally  reached  by  a  bullet  or  stab  wound 
or  compressed  by  a  gland  or  tumor. 

Little  effective  treatment  is  possible,  and  many  cases  end  fatally  from 
the  accompanying  conditions,  but  the  same  principles  apply  as  in  the  case 
of  other  cranial  nerves.  Syphilis,  if  taken  in  time,  can  be  cured.  Sutur- 
ing the  nerve  if  severed  by  a  bullet  or  knife  is  not  necessarily  beyond  sur- 
gical skill.  Electricity  may  be  applied  with  one  electrode  directly  on  the 
tongue  and  the  other  over  the  great  horn  of  the  hyoid  bone. 

MULTIPLE  NEURITIS 

Treatment  of  Causes 

While  in  mononeuritis  the  principal  causes  are  local,  and  constitutional 
predisposition  is  generally  only  incidental,  in  multiple  neuritis  the  con- 
verse is  true,  the  principal  cause  is  always  constitutional,  and  local  aggra- 
vations, if  they  exist,  are  only  incidental.  Nevertheless  the  constitutional 
cause  in  multiple  neuritis  does  not,  as  one  might  naturally  expect,  act 
equally  on  the  nerves  throughout  the  body.  The  peculiar  symmetrical  and 
peripheral  distribution  of  the  symptoms  shows  that  there  is  a  special  pre- 
disposition in  the  neurons  of  the  musculospiral  and  ])eroneal  nerves  and 
that  this  is  greatest  in  those  having  the  longest  axis  cylinders. 

In  any  case  of  multiple  neuritis  the  first  step  in  treatment  is  toward 
the  removal  of  the  constitutional  cause.  This  cause  is  usually  a  poison 
which  may  be  introduced  from  without,  as  in  alcoholic  and  arsenical  neu- 
ritis, or  be  produced  within  the  body,  either  through  an  error  of  metab- 
olism, as  in  diabetic,  neuritis,  or  through  the  action  of  a  living  germ,  as 
in  diplithoritic  paralysis. 

The  poisons  from  without  the  body  that  most  frequently  cause  neuritis 
are  alcohol,  arsenic,  and  lead ;  those  that  may  occasionally,  but  far  more 
rarely,  be  encountered  are  ptomains,  copper,  mercury,  carbon  monoxid, 
carbon  bisulphid,  anilin  and  phosphorus. 
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Among  the  metabolic  poisons  that  of  diabetes  is  by  far  the  most  im- 
portant. Gout  is  recognized  as  having  considerable  influence  as  a  con- 
tributory cause,  but  Oppenheim  doubts  that  any  well  marked  case  has  been 
due  to  it  alone,  and  he  also  considers  uremia  a  doubtful  cause.  In  a  very 
small  number  of  cases  gastrointestinal  disease  or  disease  of  the  liver  has 
been  regarded  as  the  cause.  The  cases  caused  by  prolonged  overexertion 
with  exposure  to  cold,  as  in  a  swimming  match,  may  be  due  to  poison  pro- 
duced by  changes  in  metabolism. 

Of  the  infections  diphtheria  is  clearly  the  most  important,  but  it  would 
be  difficult  to  name  an  acute  specific  infection  that  may  not  cause  multiple 
neuritis.  Thus  cases  have  apparently  been  caused  by  typhoid  fever,  in- 
fluenza, scarlatina,  puerperal  fever,  and  other  forms  of  septicemia,  acute 
rheumatism,  small-pox,  whooping  cough,  erysipelas  and  malaria. 

Of  the  chronic  infections  leprosy  has  multiple  neuritis  as  its  most 
important  symptom  group.  In  the  later  stages  of  tuberculosis  it  is  com- 
mon to  have  the  diagnosis  of  multiple  neuritis  suggested  by  pains,  but 
not  confirmed  in  the  subsequent  course  by  other  signs  of  nerve  lesion. 
In  a  much  smaller  number  of  cases,  where  a  mixed  infection  is  probably 
the  chief  cause,  there  is  actual  neuritis,  as  shown  by  loss  of  tendon  re- 
flexes, and  atrophic  paralysis. 

Syphilis,  a  common  cause  of  multiple  lesions  of  the  cranial  nerves,  is 
a  rare  cause  of  multiple  neuritis  affecting  the  spinal  nerves,  so  rare  that 
Oppenheim  says  that  the  diagnosis  should  always  be  made  with  great 
reserve. 

Beriberi  cannot  be  definitely  classified  as  an  infection  or  intoxication, 
as  the  cause  is  not  yet  known,  although  it  is  symptomatically  a  form  of 
multiple  neuritis. 

Finally,  it  is  probable  that  mere  defect  of  nutrition  without  infection 
or  intoxication  may  cause  multiple  degeneration  of  the  nerves,  as  in  some 
cases  of  severe  anemia  and  cachexia. 

These  causes  have  been  mentioned  at  some  length  because  in  treatment 
it  is  necessary  to  keep  in  mind  the  possibility  of  one  of  the  rarer  or  more 
obscure  causes  being  an  important  factor.  Even  when  the  main  cause  is 
certainly  known  it  may  not  be  sufficient  to  treat  it  alone,  as  there  may  be 
a  combination  of  two  or  more  constitutional  causes  in  the  same  patient. 
Thus  alcoholism,  with  its  well-known  lowering  of  resistance  to  infection, 
may  be  combined  with  rheumatism,  pneumonia,  influenza,  syphilis,  tuber- 
culosis, or  any  other  infectious  disease.  Gout  is  generally  added  to  lead 
poisoning  and  often  to  alcoholism,  while  intestinal  autointoxication  may 
be  an  important  complication  of  any  case. 

Alcoholism. — In  cases  of  neuritis  due  to  alcoholism  immediate  and 
total  abstinence  from  alcohol  in  all  its  forms  should  be  the  rule.  This 
rule  is  often  very  difficult  to  enforce,  not  only  in  lighter  cases  where  the 
patient  is  still  able  to  go  about,  but  also  in  cases  of  complete  disability, 
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unless  the  physician  can  control  every  person  who  has  access  to  the  patient. 
The  tendency  to  deception,  which  is  often  most  artistic,  and  the  great  dan- 
ger of  continuous  surreptitious  consumption  of  alcohol  must  constantly  be 
borne  in  mind,  most  of  all  when  the  patient  is  a  woman.  In  one  of  my 
fatal  cases  the  patient,  a  seemingly  frank  and  ingenuous  woman,  absolutely 
denied  the  use  of  alcohol  in  any  form,  then  conscientiously  corrected  her- 
self and  told  how  some  months  before  she  had  taken  a  single  glass  of 
sherry,  I  found  that  her  daughter,  aged  nine,  was  going  daily  to  a  neigh- 
boring drug  store  and  bringing  back  a  pint  of  brandy,  which  the  child 
naively  said  did  her  mother  ''lots  of  good."  • 

Even  in  cases  under  complete  control  in  a  hospital  it  is  wise  to  pre- 
scribe what  will  be  regarded  as  a  substitute  and  by  quieting  restlessness 
and  irritability  allay  the  intense  craving  for  a  stimulant,  as  in  the  fol- 
lowing formula : 

Tr.  opii  deod., 3  mxlv 

Tr.  capsici.,   6  oiss 

Tr.  nucis.  vom., 15  3iv 

Flext.  case,  arom.,    20  5v 

Elix.  calisayae,  q.  s.  ad., 60  oii 

M.  S. — Teaspoonful  in  water  every  three  hours. 

Gowers,  Bernhardt,  and  Oppenheim  all  say  that  in  eases  with  a  weak  heart 
wine  or  brandy  should  for  a  time  be  prescribed  in  proper  doses  rather  than 
abruptly  to  withdraw  all  forms  of  alcohol.  In  my  own  cases  of  alcoholism  in 
its  various  forms  I  have  never  thought  it  necessary  thus  to  "taper  off,"  but, 
relying  on  strychnia  and  digitalis  with  the  most  perfect  rest  in  bed  to  support  the 
heart,  have  withdrawn  alcohol  at  once.  Only  when  the  heart  remained  danger- 
ously weak  in  spite  of  this  treatment   would  I  go  back  to  brandy  or  wine. 

Should  delirium  tremens  be  present  as  a  complication  it  is  to  be 
treated  as  if  it  existed  alone,  with  rest,  the  necessary  restraint,  cautious 
use  of  sedatives  and  hypnotics,  and  careful  feeding.  [The  reader  is  re- 
ferred to  Section  II,  Vol.  II,  for  a  complete  discussion  of  tlie  treatment 
of  alcoholism. — Editok.] 

Korsakow's  psychosis  requires  no  treatment  except  what  is  called  for 
by  the  other  conditions  present  in  alcoholic  neuritis. 

Arsenical  Poisoning. — In  cases  due  to  poisoning  by  arsenic  the  treat- 
ment as  to  cause  depends  essentially  on  preventing  the  further  introduction 
of  arsenic  into  the  system.  There  may  be  considerable  diiiiculty  in  ascer- 
taining the  source  of  the  poison,  as  in  the  early  cases  of  the  great  ei)i(leniic 
in  England,  where  beer  was  made  with  glucose  wliich  lin<l  been  made  with 
sulphuric  ncn],  coutaiuiug  nrseui<^  as  an  accidcMital  impurity.  (Jowers 
(12)  notes  the  danger  of  a  far  i-nialler  amount  of  arsenic  in  beer  than  can 
be  taken  with  impunity  in  a  broinid  mixture  prescribed  for  epilepsy,  aiid 
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suggests  as  an  explanation  that  alcohol  augments  and  bromid  restrains 
metabolism  in  the  nerves.  It  might  also  be  said  that  the  impure  beer 
contained  two  causes  of  multiple  neuritis.  When  the  source  of  the  arsenic 
is  known  it  may  require  a  change  of  occupation,  as  in  the  case  of  one  of 
my  patients,  a  metallurgist  whose  neuritic  pains  returned  whenever  he 
resumed  his  work  after  apparent  recovery.  The  ores  worked  with  con- 
tained arsenic,  but  as  he  had  not  known  them  to  affect  others  it  required 
not  merely  the  chemical  proof  of  arsenic  in  the  urine,  but  also  several 
returns  of  the  pain  to  convince  him  that  they  were  really  the  cause  of  his 
trouble. 

Not  a  few  cases  of  herpes  zoster  and  some  of  multiple  neuritis  have 
been  caused  by  the  medicinal  administration  of  arsenic.  This  has  gener- 
ally been  in  severe  or  obstinate  cases  of  chorea  in  which  long-continued  ad- 
ministration or  large  doses  have  seemed  necessary.  In  other  cases  it  has 
been  due  to  the  patient  ignorantly  continuing  the  same  prescription  long 
after  the  physician,  who  has  forgotten  all  about  it,  would  have  discon- 
tinued it.  Every  prescription  for  this  or  any  other  dangerous  remedy 
should  carry  a  written  or  printed  prohibition  to  refill  it  after  a  certain 
date. 

When  the  absorption  of  arsenic  is  stopped  elimination  usually  goes  on 
steadily  without  any  special  treatment.  It  may  be  hastened,  however,  by 
the  administration  of  laxatives  and  iodid  of  potassium.  As  in  mercurial 
poisoning  the  iodid  should  at  first  be  given  in  very  small  doses  in  order  to 
avoid  putting  too  much  of  the  metal  in  the  circulation  at  once. 

I  have  seen  less  than  ten  grains  of  iodid  very  greatly  aggravate  the  pain 
of  arsenical  neuritis,  which  svibsided  when  the  patient,  on  his  own  account,  dis- 
continued the  remedy,  and  promptly  recurred  when  it  was  resumed.  Only  on 
dropping  to  two-grain  doses,  and  gradually  increasing,  was  it  well  borne. 

Lead  Poisoning. — In  neuritis  caused  by  lead  the  patient's  occupation 
and  habits  usually  leave  no  doubt  as  to  the  source  of  the  poison.  But  in 
some  cases,  even  when  the  line  on  the  gums  or  the  presence  of  lead  in  the 
urine  makes  the  cause  certain,  the  mode  of  its  introduction  is  very  hard  to 
determine.  In  these  cases  drinking  water,  medicines,  especially  hair  re- 
storers and  other  cosmetics,  and  all  the  substances  with  which  the  patient 
is  habitually  occupied  must  be  under  suspicion  until  proved  innocent  or 
the  source  of  the  poison  is  definitely  known.  An  infinitesimal  amount 
regularly  absorbed  for  a  long  time  will  eventually  bring  disaster.  The 
old  books  tell  of  a  seamstress  who  was  poisoned  by  habitually  biting  thread 
in  the  glazing  of  which  lead  was  used. 

If  the  patient's  occupation  involves  the  use  of  lead,  as  in  painting,  the 
danger  may  be  minimized  by  carefully  cleansing  the  face,  hands,  and 
nails,  especially  before  eating,  avoiding  work  in  which  the  air  breathed 
may  be  contaminated,  as  in  painting  ceilings  or  working  in  the  dust  of 
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lead  ores,  frequent  bathing  of  the  entire  body,  wearing  none  but  clean 
clothing  next  the  body  at  any  time,  changing  clothing  as*  soon  as  work  is 
over  for  the  day,  and  using  the  sulphate  of  sodium  or  magnesium  as  a 
laxative.  But  if  the  nerves  are  already  involved  at  least  an  interruption 
of  work  will  be  necessary. 

To  favor  elimination  potassium  iodid  should  be  given,  beginning  with 
small  doses  and  gradually  increasing.  As  gout  and  nephritis  are  frequent 
complications  of  plumbism  the  action  of  the  kidneys,'  particularly  in  the 
elimination  of  uric  acid,  should  be  favored  in  every  way  possible. 

Diabetes. — The  causal  treatment  of  multiple  neuritis  due  to  diabetes 
includes  all  the  dietetic  measures  that  may  be  used  to  combat  this  disorder 
of  metabolism,  which  is  necessarily  exceedingly  grave  when  it  causes  neu- 
ritis. These  measures  are  systematically  considered  in  another  part  of 
this  work. 

Infections. — The  treatment  of  various  infections  which  may  cause  mul- 
tiple neuritis  is  given  in  special  articles.  The  occurrence  of  neuritis  calls 
especially  for  elimination  and  support.  Gowers  strongly  recommends 
tincture  of  iron  in  doses  of  20  to  30  minims. 

Treatment  Irrespective  of  Cause 

In  discussing  the  treatment  of  multiple  neuritis  itself,  irrespective  of 
cause,  it  is  convenient  to  follow  Goldscheider  and  divide  the  disease  into 
three  stages:  1.  The  stage  of  advancing  muscular  paralysis.  2.  The 
stage  of  arrest.    3.  The  stage  of  convalescence  and  regeneration. 

Diet. — In  all  forms  of  multiple  neuritis  and  in  all  stages  the  food 
should  be  as  abundant  and  as  rich  in  proteins  and  fats  as  the  patient's 
powers  of  digestion  will  permit.  It  should  be  given  in  moderate  quantity 
from  four  to  six  times  daily  rather  than  in  a  large  amount  three  times  a 
day.  In  the  diphtheritic  form  special  difficulties  in  feeding  the  patient 
are  likely  to  be  encountered  because  of  the  frequent  paralysis  of  the  mus- 
cles of  deglutition.  If  only  the  palate  is  paralyzed  so  that  the  principal 
difficulty  is  regurgitation  of  food  through  the  nose  the  patient  may  get 
along  fairly  well  with  semisolid  foods,  such  as  custards,  puddings,  eggs  in 
various  forms,  cottage  cheese  and  pap;  these  being  easier  to  swallow  than 
either  solids  or  liquids.  If  the  pharynx  or  epiglottis  is  paralyzed  the  tak- 
ing of  food  of  any  kind  becomes  both  difficult  and  dangerous.  When 
enough  can  no  longer  be  swallowed  the  nasal  or  esophageal  tube  must  bo 
used  without  delay,  as  a  fatal  weakness  of  the  heart  and  respiratory  mus- 
cles is  likely  to  come  on  rapidly  as  soon  as  the  amount  of  food  is  insuffi- 
cient. On  account  of  this  danger  the  patient's  emotional  state  is  of  the 
greatest  importance  and  the  physician  must  use  his  utmost  skill  and  tact  to 
conduct  the  feeding  process  so  as  to  occasion  the  least  possible  distress  or 
alarm.    Kectal  feeding  of  peptonized  milk  may  be  used  to  supplement  that 
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by  the  stomach,  but  is  far  inferior  and  can  supply  only  a  fraction  of  what 
is  needed  to  makie  good'  the  losses  of  the  body. 

Elimination. — If  an  abundance  of  food  is  to  be  taken  in  a  disease 
caused  by  a  poison  free  elimination  is  obviously  necessary.  Small  doses 
of  calomel  with  tonic  and  saline  laxatives  should  be  used  to  secure  suffi- 
cient action  of  the  bowels,  but  without  such  a  degree  of  purgation  as  will 
weaken  or  interfere  with  rest.  As  a  diuretic  salicylate  of  sodium  is  par- 
ticularly useful  in  all  gouty  or  rheumatic  cases.  It  should  not  be  given  in 
solution,  as  in  this  form  it  always  becomes  repulsive  in  a  short  time  on 
account  of  its  effect  on  the  mouth  and  pharynx.  If  given  in  tablet  form 
immediately  before  food  it  will  almost  always  be  borne  perfectly  well  by 
the  stomach.    Plenty  of  water  should  be  taken  for  its  diuretic  action. 

Tonics. — Strychnia  is  especially  indicated  on  account  of  its  influence 
in  increasing  appetite  and  digestion,  its  tonic  eifeet  on  the  heart  and  res- 
piration, and  its  general  tendency  to  stimulate  motor  neurons.  Its  dose  is 
gm.  0.002  (1-30  of  a  grain)  three  or  four  times  daily.  If  the  heart  is 
weak  and  rapid  digitalis  should  also  be  given,  gm.  0.05  to  0.1  (%  to  IV2 
grains)  of  the  powdered  leaves,  or  8  to  15  minims  of  the  tincture,  three 
or  four  times  daily.  If  respiration  is  threatened  atropia  hypodermically, 
gm.  0.0007  (1-100  of  a  grain),  will  tend  to  sustain  it.  It  may  be  given 
every  four  to  six  hours. 

Rest. — In  the  first  stage  rest  is  by  far  the  most  important  desideratum. 
Every  muscular  contraction  presses  upon  and  irritates  the  nerves,  thus 
hastening  the  destructive  process  as  well  as  increasing  the  pain.  Even  in 
the  lightest  eases,  where  it  is  very  difficult  to  induce  the  patient  to  submit 
to  confinement,  there  is  a  great  probability  that  efforts  to  keep  up  as  long 
as  possible  will  prolong  the  disease.  In  all  but  the  lightest  cases  rest 
should  be  in  bed,  and  as  nearly  absolute  as  possible.  If  the  heart  and 
respiratory  muscles  are  seriously  weakened  the  patient  ought  not  even  to 
sit  up  in  bed.  This  is  especially  important  in  the  diphtheritic  cases,  where 
the  danger  of  sudden  death  from  cardiac  failure  is  considerable. 

Warmth. — In  the  first  stage  thermal  rest  is  as  important  as  mechanical 
rest.  Cold  is  depressing,  uncomfortable,  and  dangerous  to  the  tissues.  A 
hot-water  bag  or  poultice,  which  is  hot  enough  to  be  barely  endurable  by 
healthy  tissue,  is  too  hot  for  an  inflamed  nerve  or  its  distribution,  and  in- 
volves the  risk  of  blistering  or  even  of  deep  sloughing.  Moderate  warmth 
as  nearly  equable  as  possible  is  most  soothing  and  most  favorable  to  sub- 
sidence of  the  inflammation.  Warmth  with  moisture  may  be  obtained  by 
wrapping  the  limbs  in  cotton  and  covering  this  with  oiled  silk,  rubber 
tissue,  or  paraffin  paper,  the  whole  retained  by  a  roller  bandage  just  tight 
enough  to  stay  in  place.  If  the  natural  warmth  of  the  limbs  thus  ban- 
daged is  not  sufficient  external  heat  may  be  added  cautiously  by  means  of 
a  hot-water  bag  or  any  convenient  heated  object,  provided  this  is  carefully 
insulated  from  the  skin  and  is  not  hot  enough  to  burn  if  the  coverings 
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should  accidentally  be  displaced.  Later,  as  the  more  acute  symptoms  are 
subsiding,  dry  warmth  is  preferable  and  may  be  secured  by  omitting  any 
waterproof  material  from  the  bandages  and  changing  the  cotton  as  often 
as  it  is  moistened  by  perspiration. 

Posture. — In  the  most  painful  stage  the  position  of  greatest  ease  is  nat- 
urally chosen:  thighs  slightly  flexed  and  rotated  outward,  knees  slightly 
flexed,  feet  at  right  angles  to  the  legs,  arms  slightly  abducted,  elbows 
slightly  flexed,  arms  between  pronation  and  supination  or  slightly  pro- 
nated,  wrists  between  flexion  and  extension  or  slightly  extended,  thumb 
and  fingers  semiflexed.  This  posture  is  to  be  maintained  without  active 
effort  by  means  of  skillfully  adjusted  pillows  of  varying  size.  From  the 
beginning  the  tendency  to  foot-drop  and  wrist-drop  and  to  these  deformi- 
ties becoming  fixed  must  be  borne  in  mind.  The  feet  may  be  supported  in 
proper  position  by  a  large  sand  bag,  nine  inches  in  diameter,  placed  trans- 
versely, or  by  a  board  fastened  across  the  bed.  The  slight  pressure  needed 
to  support  the  feet  should  come  upon  the  ends  of  the  metatarsal  bones. 
The  feet  must  be  protected  from  the  pressure  of  the  bedclothes  either  by 
the  arrangement  of  pillows  or  by  a  specially  devised  wire  frame.  At  first 
the  sand  bag  or  board  will  support  the  feet  more  comfortably  than  any 
dressing,  but  later  it  may  be  more  convenient  to  use  the  apparatus  devised 
by  Gowers.  As  pain  subsides  the  semiflexed  position  of  the  hips  and  knees 
should  be  changed  to  that  of  full  extension,  otherwise  the  resumption  of 
walking  will  be  much  delayed  by  contraction  of  the  flexor  muscles.  This 
change  in  posture  causes  a  little  distress  at  first,  but  with  patient  persis- 
tence can  be  managed  without  much  discomfort.  To  prevent  fixation  of 
any  of  the  joints  passive  motion  should  be  begun  as  soon  as  it  can  be  car- 
ried out  without  causing  severe  pain  at  the  time,  or  more  than  slight  pain 
persisting  for  a  short  time  after  the  manipulation.  The  feet  are  to  be 
dorsally  flexed,  the  wrists  and  fingers  extended,  and  so  on,  but  all  the  mo- 
tions must  be  carried  out  slowly  and  with  extreme  gentleness.  If  one- 
manipulation  causes  a  definite  increase  of  pain,  or  makes  the  patient  dread 
the  next,  it  has  been  overdone. 

Pain  and  Insomnia. — The  measures  already  described  tend  strongly  to 
relieve  spontaneous  pain,  but  in  most  cases  enough  will  remain  to  require 
additional  relief  by  means  of  analgesics  or  narcotics,  as  described  in  the 
treatment  of  neuritis  in  general.  These  should  be  used  sparingly,  but  the 
relief  should  be  adequate,  especially  at  night.  When  sleep  is  ]>revented  by 
pain  opium  or  one  of  its  derivatives  is  the  best  hypnotic. 

When  there  is  wakefulness,  independent  of  pain,  chloral,  on  the  whole,  seems 
to  me  to  be  the  best  hypnotic,  and  it  may  well  be  reinforced  by  a  moderate 
dose  of  bromid.  It  will  generally  be  best  to  make  a  skillful  combination  of  drugs 
to  meet  the  special  indications. 

In  the  early  stage  of  acute  pain  and  advancing  paralysis  massage  and 
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electricity  ought  to  be  omitted  entirely.  Bathing  should  be  limited  to  the 
tepid  sponging  necessary  for  cleanliness. 

Massage. — After  the  advance  of  the  disease  is  arrested  and  pain  has 
subsided  massage  should  be  begun.  At  first  it  should  be  merely  a  gentle 
superficial  upward  stroking  of  the  limbs,  but  as  tolerance  is  ascertained 
the  rubbing  may  reach  the  deeper  tissues  so  as  to  favor  the  flow  of  lymph 
and  venous  blood  tow^ard  the  trunk.  The  passive  motions  already  begun 
can  now  be  combined  with  massage  made  more  vigorous.  If  any  muscles, 
especially  the  calf  muscles,  show  a  tendency  to  shorten  they  should  be 
stroked  to  favor  their  relaxation  while  being  stretched  by  the  appropriate 
passive  motion. 

Electricity. — Galvanic  electricity  may  be  used  with  advantage  during 
the  second  stage.  It  is  essential  that  each  group  of  muscles  as  it  is  treated 
should  be  relaxed  by  posture  and  thus  be  free  to  contract.  The  pole  on 
the  muscles  should  be  the  one  which  causes  the  greater  contraction,  either 
negative  or  positive,  the  current  should  be  slowly  made  and  broken  and 
strong  enough  to  cause  fairly  vigorous  action.  The  static  spark  has  been 
especially  recommended,  but  the  practical  inconvenience  attending  its  use 
is  generally  too  great. 

Convalescence. — In  the  third  stage  electricity,  massage,  and  passive 
movements  are  to  be  kept  up  until  returning  motor  power  and  active  ex- 
ercises render  them  unnecessary.  In  sitting  foot  drop  must  still  be  guarded 
against  by  seeing  that  the  ball  of  the  foot  is  supported  while  the  heel  is 
free  to  drop.  If  the  calf  muscles  still  tend  to  shorten  they  can  be  stretched 
by  attempts  to  stand  and  w-alk.  As  soon  as  the  patient  is  able  to  walk  at 
all  they  generally  yield  and  improvement  goes  on  rapidly.  Warm  baths 
favor  relaxation.  In  only  a  few  cases  will  section  of  tendons  be  necessary. 
The  open  air,  tonics,  food,  recreation,  and  remedies  to  favor  digestion  and 
elimination  wall  naturally  be  suggested.  Finally,  as  in  other  cases  of 
long-continued  illness,  convalescence  can  often  be  hastened  and  made  more 
complete  by  change  to  some  agreeable  place  in  a  climate  which  favors  out- 
door rest  and  recreation. 

In  the  alcoholic  cases  the  period  of  ultimate  recovery  should  be  utilized 
by  the  physician  in  explaining  and  urging  upon  the  patient  the  necessity 
of  total  abstinence  for  the  rest  of  his  life.  He  must  learn  how,  as  a  matter 
of  habit,  to  ignore  the  existence  of  alcohol  altogether,  avoiding  even  the 
resolutions  and  protestations  that  he  will  not  drink,  because  they  awaken 
the  dormant  appetite. 

LANDRY'S  PARALYSIS 

(Acute  Ascending  Paralysis) 

This  is  a  febrile  disease,  of  acute  onset,  marked  by  flaccid  paralysis 
beginning  in  the  lower  limbs  and  ascending,  in  the  fully  developed  cases, 
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through  the  trunk  to  the  arms,  then  in  the  fatal  cases  to  the  diaphragm 
and  the  muscles  of  the  tongue,  pharynx,  and  larynx.  Sensory  loss  is  ab- 
sent or  limited  to  a  slight  dulling  of  sensibility  below  the  knees.  There  is 
no  severe  pain  and  constitutional  disturbance  is  comparatively  slight.  The 
muscles  show  no  conspicuous  atrophy  or  decided  change  in  their  electrical 
reactions.  Control  of  the  sphincters  is  retained.  After  death  no  gross 
lesion  can  be  found  in  the  cord  or  nerves. 

It  follows  from  this  that  the  disease  is  different  from  myelitis,  polio- 
myelitis, or  multiple  neuritis.  It  is  a  practical  certainty  that  it  is  an 
infection  whose  toxin  has  a  selective  effect  on  the  anterior  horns  or  the 
motor  roots,  but  the  microorganism  has  not  yet  been  identified. 

In  the  present  state  of  knowledge  there  is  no  efficient  treatment,  al- 
though we  hope  that  bacteriology  will  indicate  a  remedy  in  the  not  distant 
future.  In  the  meantime,  on  account  of  its  tendency  to  sterilize  the  fluids 
of  the  body,  it  seems  more  rational  to  give  hexamethylenamin  than  any 
other  drug,  gm.  0.5  (71/^  grains)  four  times  daily.  Strychnia  is  also 
rationally  indicated,  gm.  0.002  (1-30  grain)  four  times  daily.  Striimpell 
(43)  recommends  aspirin  or  sodium  salicylate,  at  the  beginning  in 
large  doses.  He  also  recommends  mercurial  inunctions  used  cautiously. 
Ergotin  is  well  spoken  of  by  Oppenheim  (30),  but  regarded  as  useless 
by  Buzzard.  Counterirritation,  by  blisters  or  even  the  Paquelin  cautery, 
has  been  recommended,  but  I  would  omit  it.  From  the  beginning  the 
most  perfect  rest  and  comfort  should  be  secured.  The  bowels  should  be 
opened  and  the  catheter  used  if  necessary. 

When  death  comes  it  is  through  respiratory  paralysis.  Therefore,  care 
should  be  taken  to  prevent  or  cure  even  a  slight  bronchitis.  When  respira- 
tion is  embarrassed  atropin  should  be  added  to  the  strychnin  lx)th  to  stimu- 
late the  respiratory  center  and  to  check  bronchial  secretion,  gm.  0.0003 
to  0.0006  (1-200  to  1-100  grain)  four  times  daily.  Toward  the  end  life 
may  be  prolonged  by  artificial  respiration  and  oxygen.  When  the  danger 
to  life  is  passed  there  is  but  little  need  of  treatment  but  galvanic  electricity, 
passive  movements,  and  massage  may  be  indicated  to  hasten  convalescence. 


POLYMYOSITIS 

Excepting  the  familiar  muscular  rheumatism  and  trichiniasis,  primary 
diseases  of  the  muscles  are  rare  and  comparatively  little  known.  Of  recent 
years,  however,  cases  representing  a  group  of  diseases  have  been  collected 
and  described  under  the  general  name  polymyositis,  the  essential  lesion 
being  inflammation  of  a  number  of  muscles.  For  a  general  account  the 
reader  is  referred  to  Senator  (40),  Striimpell  (43),  Oppenheim  (30), 
and  especially  Steiner  (42).  In  all  of  these  treatment  will  be  found  the 
least  satisfactory  phase  of  the  subject. 
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The  purulent,  form  of  i^olymyositis  is  a  multiple  acute  inflammation 
of  the  muscles,  beginning  like  an  acute  infectious  disease  and  ending  in 
the  formation  of  abscesses  in  the  muscles.  The  staphylococcus  pyogenes 
aureus  has  been  found  far  more  frequently  than  any  other  germ,  some- 
times in  a  pure  culture.  The  nonsuppurative  forms  include  polymyositis 
ha?morrhagica,  in  which  there  are  hemorrhages  into  the  inflamed  muscles; 
dermatomyositis,  in  which  both  the  muscles  and  the  skin  and  subcutaneous 
tissue  covering  them  are  inflamed ;  and  neuromyositis,  in  which  some  of 
the  nerve  trunks  are  involved. 

The  treatment  of  all  of  these  conditions  is  substantially  the  same  as 
that  of  multiple  neuritis,  the  modifications  depending  on  obvious  indica- 
tions. In  the  first  stage  rest  as  complete  as  possible  and  elimination 
through  laxatives,  diuretics,  and  diaphoretics  are  the  important  objects. 
Pain  should  be  combated,  first  with  salicylates,  as  in  acute  rheumatism. 
Aspirin  is  the  favorite  salicylate  now  on  account  of  its  diaphoretic  prop- 
erty. Other  pain-relieving  drugs  are  to  be  used  on  the  same  principles 
as  in  neuritis.  When  the  fever  is  high  cool  sponging  should  be  employed, 
later  warmth  will  be  better.  In  the  purulent  form  pus  should  be  evacuated 
as  soon  as  detected.  Whether  a  vaccine  can  be  employed  to  advantage  in 
these  cases  must  be  determined  by  the  degree  of  absorption  that  is  already 
going  on,  and  the  probable  power  of  the  patient  to  respond  to  an  additional 
demand  on  his  immunizing  forces.  The  indications  as  to  posture,  passive 
motions,  massage,  electricity,  and  care  during  convalescence  are  precisely 
the  same  as  have  been  considered  in  detail  under  multiple  neuritis. 

[I  have  seen  one  case  of  dermatomyositis  which  recovered  after  most 
liberal  inunctions  of  Crede's  ointment. — Editor.] 


OCCUPATION  PARESES 

The  cases  whose  treatment  is  here  discussed  do  not  include  all  of  the 
occupation  neuroses,  which  are  defined  by  Oppenheim  as  "disturbances 
of  innervation  which  occur  only  in  certain  complicated  movements  ac- 
quired by  practice,  the  muscles  responding  to  the  will  in  every  other  ac- 
tion." The  disturbance  of  innervation  may  be  manifest  as  spasm,  pain, 
tremor,  or  paresis  of  the  overworked  muscles.  Only  the  pareses  are  here 
considered,  and  to  them  the  latter  part  of  the  definition  does  not  apply, 
for  the  paretic  muscles  do  not  respond  to  the  will  in  every  other  action.  It 
is  indeed  a  question  whether  this  part  of  the  definition  applies  to  any  case 
of  occupation  neurosis,  but  it  certainly  does  not  apply  to  true  paretic 
cases   (Poore,  35;  Paul,  32). 

The  essential  cause  of  an  occupation  paresis  is  long-continued  over- 
work of  certain  muscles,  usually  of  the  hand.  The  muscles  that  most  fre- 
quently suffer  are  those  kept  in  continuous  tonic  contraction  in  order  to 
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grasp  an  implement  or  maintain  a  posture.  Thus  in  writer's  palsy  it  is 
the  abductor  indicis  and  opponens  pollieis  which  maintain  a  continuous 
opposing  pressure  on  the  pen,  that  are  most  often  affected ;  in  dancers  it 
is  the  calf  muscles,  which  maintain  the  tiptoe  posture ;  in  piano  players  the 
extensors  of  the  wrist,  which  must  continuously  maintain  the  hand  in 
proper  position  in  opposition  to  the  tendency  of  the  active  flexors  of  the 
fingers  to  flex  the  wrist. 

Less  frequently  the  paresis  is  in  a  muscle  which  contracts  and  relaxes 
rhythmically  an  enormous  number  of  times,  as  in  the  weaver  mentioned 
by  Oppenheim  (30),  who  "showed  symptoms  of  paralysis  of  the  right 
triceps  due  to  the  fact  that  he  had  to  extend  the  forearm  about  20,000 
times  a  day."  In  the  same  way  working  a  pedal,  as  in  professional  bicycle 
riding,  may  cause  paresis  of  the  calf  muscles. 

Combined  with  overwork  of  the  muscle  there  is  often  an  injurious 
degree  of  pressure  exerted  upon  it  or  its  nerve,  for  example,  by  the  tool 
used  pressing  on  the  palm  of  the  hand,  or  by  the  ulnar  side  of  the  hand  or 
the  elbow  habitually  resting  on  the  table.  In  such  occupations  as  beet 
growing  and  potato  digging,  which  require  the  long  maintenance  of  a 
stooping  or  kneeling  posture,  not  only  are  the  muscles  overworked,  but 
nerves  are  both  pressed  upon  and  stretched.  If  "crick  in  the  back"  is 
added  to  peripheral  disability  the  sacroiliac  joint  is  probably  strained,  and 
the  sciatic  nerve  irritated  within  the  pelvis.      (See  Sacroiliac  Sciatica.) 

In  addition  to  the  overwork  and  local  pressure  or  tension  a  systemic 
predisposition  is  often  found,  such  as  alcoholism,  gout,  rheumatism,  lead 
poisoning,  semi-starvation,  anemia,  deficient  assimilation,  or  a  neurotic 
constitution.  Weakness  of  synergic  muscles,  as  from  a  former  polio- 
myelitis, naturally  predisposes  to  an  occupation  paresis. 

Although  the  anatomical  changes  in  occupation  pareses  have  not  yet 
been  ascertained  and  chronic  fatigue  has  been  regarded  as  an  explanation 
the  clinical  features  make  it  highly  probable  that  there  is  organic  disease 
in  all  of  them.  That  many  are  special  forms  of  neuritis  is  indicated  by 
the  accompanying  pain,  tenderness,  possibly  slight  sensory  loss,  diminu- 
tion of  faradic  irritability,  and  sometimes  distinct  muscular  atrophy.  The 
morbid  change  may  be  in  the  fibers  of  a  nerve  trunk,  but  are  generally  to 
be  looked  for  in  the  finest  terminal  fibers  or  the  motor  end  plates.  Oppen- 
heim thinks  there  is  also  a  myositic  form.  In  the  pareses  other  movornents 
than  those  peculiar  to  the  occu])ation  which  require  prolonged  or  often  re- 
peated action  of  the  affected  muscles  are  also  impaired. 

The  statement  of  the  causes  and  probable  nature  gives  the  indications 
for  treatment,  which  are : 

1.  To  rest  the  affected  muscles  and  their  nerves. 

2.  To  free  them  from  pressure  and  tension. 

3.  To  improve  the  general  health  and  treat  any  constitutional  defect  or 
toxic  state. 
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4.  To  hasten  the  restoration  of  the  paretic  muscles  and  their  nerves. 

Rest. — Overwork  being  the  essential  cause,  rest  of  the  affected  muscles 
is  the  essential  remedy'.  I  have  known  typewriters  and  musicians,  on  the 
first  appearance  of  the  defect,  to  try  to  make  up  for  it  by  practicing  with 
extraordinary  zeal,  thus  greatly  accelerating  the  pathological  change.  As 
a  rule  the  demand  for  rest  is  absolute.  In  a  few  cases,  not  yet  far  ad- 
vanced, in  which  unfavorable  systemic  influences  can  be  removed,  and  im- 
portant local  factors  can  be  eliminated  by  a  change  of  posture  or  a  better 
method  of  grasping  an  implement,  the  practical  needs  of  the  patient  may 
warrant  the  continuance  of  a  reduced  amount  of  work.  In  most  cases, 
however,  the  occupation  must  be  given  up  until  recovery  is  complete,  and 
even  then  it  is  highly  desirable  to  continue  in  some  other  means  of  liveli- 
hood. Other  forms  of  activity  requiring  the  cooperation  of  the  affected 
muscles  must  also  be  given  up  or  as  far  as  possible  restricted,  but  ordinary 
use  of  the  limb,  exercising  other  muscles  and  joints,  is  not  objectionable. 
A  patient  with  writer's  paralysis,  for  example,  ought  not  to  take  up  sew- 
ing, knitting,  or  wood  carving,  because  all  of  these  require  prolonged  tonic 
contraction  of  the  opponens  pollicis  and  abductor  indicis,  as  writing  does, 
but  he  could  use  the  typewriter  or  play  the  piano  because  in  these  ac- 
tivities other  muscles  are  used. 

In  the  early  stage,  and  as  long  as  there  is  any  local  pain  or  tenderness, 
electricity  and  massage  are  as  strictly  contraindicated  as  work. 

Local  Lijury. — Giving  up  the  harmful  occupation  will  generally  re- 
move any  aggravating  pressure  or  tension,  but  a  careful  examination  of 
the  muscles,  tendons,  joints,  and  nerves  should  be  made  with  a  view  to 
discovering  and  removing  any  inflammation,  tumor,  or  other  local  disease. 
Round  shoulder  may  be  an  important  factor  (see  Brachial  Neuritis).  If 
the  defect  is  in  the  sciatic  distribution  the  sacroiliac  joint  should  be  ex- 
amined and  if  found  relaxed  an  appropriate  belt  or  other  support  should 
be  used. 

Systemic  Causes. — Just  as  in  cases  of  neuritis  or  neuralgia  every  effort 
should  be  made  to  improve  the  general  health.  It  is  especially  important 
that  food  should  be  sufficient  in  quantity  and  quality.  Strychnia  is  of 
great  value  as  a  tonic  for  the  nervous  and  digestive  systems.  Iron,  and 
perhaps  moderate  doses  of  arsenic,  are  of  course  indicated  in  anemia.  The 
endogenous  wastes  must  be  eliminated  and  the  bowel  and  kidneys  must  be 
kept  sufficiently  active.  In  gouty  or  rheumatic  conditions  sodium  salicy- 
late or  one  of  the  numerous  other  salicylates  should  be  administered.  Of 
the  exogenous  poisonings,  alcoholism  is  the  one  most  frequently  found. 
The  neurasthenic  state  may  aggravate  the  defect  and  require  careful  treat- 
ment. 

Massage  and  Electricity. — After  all  acute  symptoms  have  subsided 
massage  may  be  begun.  It  must  be  very  gentle  at  all  times,  for  the  nerve 
endings  and  muscle  fibers  are  very  delicate  structures  whose  normal  vul- 
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nerability  has  been  greatly  increased  by  the  disease.  Very  gentle  rubbing, 
merely  sufficient  to  facilitate  the  return  of  venous  blood  and  lymph  from 
the  muscle,  is  all  that  should  be  advised  or  allowed. 

Galvanic  electricity  should  be  used,  as  in  neuritis,  to  improve  the 
nutrition  of  the  muscles.  The  negative  electrode  is  applied  to  the  muscle, 
the  positive  elsewhere  on  the  limb,  or  in  any  convenient  area,  and  the  cur- 
rent slowly  interrupted  with  just  enough  strength  to  cause  moderate  con- 
traction on  closure.  The  posture  must  be  such  as  to  relax  the  muscle 
being  treated.    The  faradic  current  should  not  be  used. 
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CHAPTER    IV 

THE  NEURALGIAS 

Howell  T.  Pekshing 

NEURALGIA 

The  term  neuralgia  has  been  used  so  loosely  to  designate  pains  having 
a  very  different  origin  from  those  of  true  neuralgia,  and  hence  requiring 
very  different  treatment,  that  it  is  necessary  at  the  outset  to  understand 
what  is  meant  by  it. 

Pain,  although  it  may  be  in  the  course  and  distribution  of  nerves,  if 
kept  up  by  organic  disease  that  can  be  recognized  clinically,  ought  not 
to  be  called  neuralgia.  This  excludes  the  pain  caused  by  unhealed  wounds, 
mechanical  pressure,  new  growths,  inflammation,  or  visible  degeneration 
acting  on  the  nerve  in  question.  Hence  the  directions  to  be  given  for  the 
treatment  of  neuralgia  are  not  intended  to  apply  to  the  pains  of  tabes, 
herpes  zoster,  or  neuritis,  still  less  to  those  caused  by  disease  of  bones  or 
joints.  But  if  pain  of  the  paroxysmal  neuralgic  character  persists  after  an 
original  organic  cause  has  been  removed,  or  if  an  irritation  acting  only 
from  a  distance,  reflexly,  causes  such  a  pain,  we  must  for  purposes  of 
treatment  regard  it  as  neuralgia.  On  the  other  hand,  not  all  of  the  func- 
tional nerve  pains  are  to  be  called  neuralgia.  The  symptomatic  pain  of 
certain  cases  of  occupation  neurosis,  migraine,  epilepsy,  or  hysteria  may 
closely  simulate  that  of  neuralgia.  To  apply  general  conclusions  derived 
from  the  apparently  successful  treatment  of  certain  cases  of  these  neu- 
roses to  the  treatment  of  true  neuralgia  is  sure  to  lead  to  disappointment, 
and  yet  this  has  often  been  done,  and  it  accounts  for  the  presence  of  many 
worthless  drugs  on  the  list  of  remedies  for  neuralgia.  Conversely  to  treat 
these  neuroses  in  the  way  that  would  be  appropriate  were  the  case  one  of 
true  neuralgia  is  a  gTOSs  error  which,  nevertheless,  has  often  been  com- 
mitted. 

IsTeuralgia  is  here  understood  to  mean  pain  felt  definitely  in  the  course 
or  distribution  of  certain  nerves,  occurring  in  paroxysms,  with  intermis- 
sions or  at  least  marked  remissions,  and  not  directly  due  to  recognizable 
organic  disease  or  to  another  neurosis  such  as  migraine,  epilepsy,  hysteria, 
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or  occupation  neurosis.  It  is  not  claimed  that  anj  definition  will  enable 
us  always  to  discriminate  between  true  neuralgia  and  the  various  organic 
and  functional  diseases  that  may  resemble  it,  but  the  distinction  must  be 
kept  in  mind  in  discussing  the  value  of  different  modes  of  treatment. 

Neuralgia  may  affect  any  sensory  nerve,  so  we  have  different  neural- 
gias named  according  to  the  location  of  the  pain.  All  of  these  are  nearly 
alike  in  the  broad  features  of  etiology  and  treatment,  and  to  avoid  repeti- 
tion the  measures  generally  applicable  will  be  discussed  first,  those  spe- 
cially applicable  to  certain  localities  coming  afterward.  Trigeminal  neu- 
ralgia is  the  most  typical  form,  and  what  is  said  of  neuralgia  in  general 
applies  especially  to  it. 

Treatment  as  to  Cause 

Local  Causes. — After  a  thorough  anamnesis  and  general  examination  a 
careful  and  systematic  search  for  local  causes  of  irritation  is  to  be  made. 
Such  a  cause  is  more  likely  to  be  found  in  the  distribution  of  the  branch 
most  affected,  but  it  may  be  in  that  of  another  branch,  or  possibly  even  in 
that  of  another  nerve.  In  the  eyes  inflammation  of  any  part  should  be 
looked  for  and  the  state  of  refraction  and  muscle  balance  ascertained. 
The  condition  of  the  nose  and  its  adjacent  sinuses  and  of  tha  external 
and  middle  ear  should  be  investigated.  But  it  is  defect  of  the  teeth  that 
is  most  likely  to  be  in  causal  relation  to  the  pain,  and  they  should  be  ex- 
amined carefully  in  systematic  order.  It  will  be  necessary  to  get  Roeatgen 
ray  plates  if  there  is  any  question  of  faulty  eruption.  The  physician  must 
be  sure  that  the  dental  examination  is  thorough.  Patients  have  assured 
me  that  there  could  be  nothing  the  matter  with  the  teeth,  as  the  mouth 
had  just  been  thoroughly  examined,  and  yet  on  sending  them  to  a  dentist 
of  my  own  selection  most  important  lesions  have  been  found. 

If  a  source  of  irritation  is  found  it  should  be  carefully  considered  and 
removed.  In  some  cases,  especially  the  more  recent,  less  typical,  and  less 
severe  ones,  this  alone  may  effect  a  cure,  but  in  the  older  cases  and  those 
of  typical  tic  douloureux  not  too  much  should  be  expected.  On  the  whole 
it  seems  to  me  that  in  this  disease  the  curative  effect  of  removing  periph- 
eral irritations  has  been  greatly  exaggerated.  A  few  striking  but  ex- 
ceptional cases  have  been  the  basis  of  a  generalization  without  taking  into 
account  a  far  greater  number  that  would  point  to  a  different  conclusion. 
Sound  teeth  should  not  be  extracted  no  matter  how  definitely  the  pain  is 
referred  to  them,  nor  how  decided  the  patient  may  be  in  wishing  to  have 
them  out.  If  a  sound  tooth  is  extracted  the  pain  persists  unchanged  or 
increased,  or  after  a  brief  inliibition  returns,  probably  worse  than  over, 
and  may  still  be  referred  to  the  socket  of  tlie  absent  tooth  years  later. 
Similarly  a  certain  degree  of  caution  and  skepticism  should  govern  in 
treating  ocuUr  defects  supposed  to  be  the  cause  of  trigeminal  neuralgia. 
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By  all  means  let  the  eye  be  put  in  the  most  perfect  condition  possible,  with 
a  reasonable  amount  of  examination  and  treatment,  but  it  is  not  wise  to 
lay  too  much  stress  on  slight  variations  of  refraction  or  muscle  balance  in 
a  neurotic  patient,  and  as  a  consequence  to  keep  making  changes  in  the 
glasses  at  short  intervals.  Local  irritations  in  the  viscera  of  the  chest, 
abdomen,  or  pelvis  are  very  difficult  to  interpret  as  possible  causes  of 
neuralgia,  but  the  examination  should  be  sufficiently  thorough  to  detect 
them  if  present,  and  as  far  as  possible  they  should  be  corrected. 

Systemic  Causes. — These  are  generally  more  important  than  the  local 
or  reflex  causes.  Anything  that  debilitates  or  poisons  the  system  may  be 
the  principal  cause  of  the  excessive  irritability  of  the  sensory  center  caus- 
ing the  pain.  The  outlook  is  the  more  hopeful  the  more  definite  and  ade- 
quate such  cause  may  be,  provided  it  is  amenable  to  treatment.  Anstie's 
famous  epigram,  "The  pain  is  the  cry  of  the  nerve  for  better  blood,"  may 
be  true  in  either  of  two  distinct  senses:  the  cry  may  be  for  richer  blood 
or  simply  for  blood  unloaded  of  its  impurities. 

The  various  forms  of  anemia  are  to  be  treated  with  a  generous  diet, 
iron,  arsenic,  and  other  tonics  and  regulation  of  the  bowels.  Arsenic 
should  be  given  in  small  doses  except  in  the  more  severe  forms  of  anemia, 
and  preferably  as  sodium  cacodylate.  Gowers  warns  against  a  vegetable 
diet.  He  says :  "A  good  supply  of  animal  food  is  of  great  importance  "for 
all  but  gouty  subjects.  I  have  known  severe  neuralgia  to  occur  first  on 
the  patient  commencing  a  purely  vegetable  diet,  to  disappear  when  meat 
was  *taken,  and  recur  with  severity  at  each  of  four  attempts  to  return  to 
vegetarianism"  (13).  The  diet  of  all  debilitated  patients  should  be  rich, 
not  alone  in  proteins,  but  also  in  fats,  of  which  butter,  cream,  and  cod-liver 
oil  are  the  best.  Small  doses  of  phosphorus  have  been  of  distinct  advan- 
tage in  a  small  proportion  of  cases. 

Arteriosclerosis  and  the  defective  nutrition  due  to  advanced  age 
strongly  predispose  to  neuralgia.  They  are  naturally  most  resistant  to 
treatment,  but  potassium  iodid  and  the  vasodilators,  sodium  nitrite  or 
glonoin,  do  some  good. 

In  patients  who  are  run  down  rest  is  most  important.  Generally  mod- 
erate activity  with  adequate  periods  of  rest  is  better  than  idleness,  but  un- 
fortunately many  patients  cannot  rest,  although  having  abundant  time  for 
it.  In  these  restless,  irritable  patients  small  doses  of  opium  or  svapnia, 
gm.  0.01  to  0.02  (1-6  to  1-3  of  a  grain),  three  to  four  times  daily,  added 
to  the  tonic  given  and  combined  with  enough  aloin,  gm.  0.002  to  0.005 
(1-30  to  1-12  of  a  grain),  to  overcome  the  constipating  effect,  will  be  of 
great  advantage.  In  some  cases  the  systematic  rest'cure  as  devised  by  S. 
Weir  Mitchell  should  be  carried  out. 

Recent  Rheumatic  Cases. — In  the  acute  cases  of  recent  origin,  appar- 
ently caused  by  exposure  to  cold  or  an  accumulation  of  wastes  of  the  uric 
acid  class,  warmth,  both  local  and  general,  is  indicated,  together  with  mod- 
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erate  purgation,  diuresis,  and  diaphoresis.  Sodium  salicylate  or  its  equiv- 
alent among  the  many  salicylates  available  acts  almost  as  a  specific.  As- 
pirin is  especially  valuable  in  acute  cases  because  it  promotes  free  sweat- 
ing, but  it  is  more  irritating  to  the  digestive  organs  than  sodium  salicylate 
or  salophen.  Its  dose  is  gm.  0.3  to  1.0  (5  to  15  grains)  three  or  four 
times  daily.  The  old-fashioned  pulvis  ipecac,  et  opii,  gm.  0.65  (grs.  x), 
at  bedtime,  with  a  hot  foot  bath,  is  appropriate  at  the  beginning  of  such 
a  case. 

Gout. — The  gouty,  rheumatic,  or  uric  acid  diathesis  is  a  very  frequent 
chronic  predisposing  cause  of  neuralgia,  and  it  is  reasonable  to  suppose 
that  the  same  chemical  substances  which  commonly  irritate  the  joints  cause 
neuralgia  by  a  direct  or  indirect  irritation  of  sensory  neurons.  All  such 
patients  should  avoid  alcohol  and  foods  rich  in  nucleins,  such  as  sweet- 
breads, liver,  and  kidneys.  The  liver  and  intestine  must  be  kept  active 
and  a  salicylate  should  be  given  up  to  the  limit  of  easy  tolerance.  I  have 
found  the  salicylate  of  sodium  far  more  useful  than  any  other  drug.  As- 
pirin is  highly  efficient.  If,  however,  there  is  doubt  as  to  the  patient's 
tolerance  salophen  can  be  given  in  the  same  dose  as  sodium  salicylate, 
from  four  to  six  times  daily,  irrespective  of  food,  with  assurance  that  it 
cannot  disturb  digestion. 

Other  Intoxications. — Alcoholism,  diabetes,  lead  poisoning,  or  arthri- 
tis deformans  may  be  the  systemic  cause  of  neuralgia.  They  are  treated 
in  special  articles  in  other  parts  of  this  work. 

Infections. — Influenza  is  the  most  important  of  the  acute  infectious 
causes.  It  should  be  treated,  like  the  acute  rheumatic  form,  with  the  most 
absolute  rest  possible  and  with  the  greatest  care  to  prevent  a  relapse,  which 
is  easily  caused  by  going  out  before  recovery  is  complete.  Of  the  chronic 
infections  malaria  is  especially  apt  to  affect  the  supraorbital  branch  so 
that,  in  some  regions,  '^brow-ache"  is  an  old  synonym  for  malaria.  It 
should,  of  course,  be  treated  by  the  prevention  of  mosquito  bites  and  such 
doses  of  quinin  and  arsenic  as  may  be  necessary.  Syphilis,  although  it  is 
more  apt  to  cause  neuritis  than  true  neuralgia,  is  a  not  uncommon  cause 
of  intercostal  or  supraorbital  pains  that  cannot  at  first  be  distinguished 
from  true  neuralgia,  and  urgently  demand  specific  treatment.  One  must 
remember,  however,  that  neuralgia  may  exist  in  a  syphilitic  patient  with- 
out being  kept  up  by  syphilis,  and  so  mercury,  iodid,  and  salvarsan  must 
not  be  given  too  freely  in  a  vain  attempt  to  prevent  the  attacks.  Pains 
caused  by  the  parasyphilitic  diseases,  tabes  and  paretic  dementia,  are  in 
a  different  category  from  active  sypliilis,  on  the  one  band,  and  true  neu- 
ralgia, on  the  other.  Iodid  of  potassium  in  moderate  d«>^os  may  be  of  con- 
siderable service  in  patients  witli  neuralgia  who  are  not  sypliilitic.  Ar- 
senic also  may  be  useful  in  patients  who  are  neither  anemic  nor  nuUarial ; 
it  should  be  given  as  sodium  cacodyK*ite. 

The  emotional  condifion  of  the  patient  is  important.     Grief,  anger, 
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fear,  and  other  depressing  emotions  may  precipitate  attacks,  and,  con- 
versely, exhilarating  and  cheerful  influences  may  relieve  or  prevent  them. 
Prof.  W.  B.  Carpenter  has  told  how  attacks  of  severe  trigeminal  neuralgia 
often  occurred  about  the  time  of  his  lecture  on  physiology,  making  him 
feel  that  it  would  be  impossible  for  him  to  deliver  it.  He  generally  did 
deliver  it,  although  with  very  great  effort  at  the  beginning,  and  as  he  be- 
came more  and  more  interested  the  pain  commonly  disappeared.  At  the 
end  of  the  hour  it  sometimes  returned,  but  often  it  did  not. 

Many  neuralgic  patients  are  plainly  influenced  by  climate,  season,  and 
weather.  They  suffer  especially  when  storms  are  approaching  from  the 
west  and  in  cold  damp  weather  with  rapid  changes  of  temperature. 
When  one  can  choose,  a  dry,  warm  climate  is  to  be  preferred,  but  in  any 
climate  the  neuralgic  patient  should  have  an  apartment  that  can  be  prop- 
erly warmed. 

Relief  of  Pain 

Electricity. — Our  profession  is  not  unanimous  in  regard  to  the  value 
of  electricity  in  neuralgia.  My  own  success  with  it,  except  in  cases  that 
have  yielded  readily  to  other  lines  of  treatment,  has  been  rather  insignifi- 
cant. Nevertheless,  so  many  of  the  best  observers  testify  to  its  value  that 
it  cannot  be  ignored. 

The  galvanic  current  is  to  be  chosen  in  preference  to  either  faradic  or 
static  electricity.  It  has  been  shown  that  it  lessens  the  irritability  of  sen- 
sory nerves,  and  experience  proves  that  it  is  the  most  useful  of  the  three. 
The  anode,  about  4  cm.  or  1^  inches  in  diameter  for  the  face,  soft  and 
well  moistened  with  warm  salt  solution,  is  gently  applied  to  the  seat  of 
pain,  while  the  cathode,  which  may  be  of  any  convenient  size,  is  applied  to 
an  indifferent  place,  as  the  back  of  the  neck  or  the  chest.  After  the  elec- 
trodes are  properly  placed  the  connection  is  to  be  made  and  the  resistance 
of  the  rheostat  slowly  and  smoothly  diminished  so  as  to  increase  the  cur- 
rent very  gradually  until  the  desired  strength  is  reached  ;  then  it  is  allowed 
to  flow  steadily  for  a  few  minutes  and  gradually  reduced  to  zero  before 
removing  the  electrodes.  At  the  first  sitting  a  maximum  current  strength 
of  one  milliampere  for  each  square  inch  of  skin  touched  by  the  active  elec- 
trode, or  for  each  six  square  centimeters,  will  be  sufficient.  At  later  sit- 
tings the  current  density  may  be  two  or  three  times  as  great  and  the  time 
of  application  may  be  increased.  Where  the  painful  area  is  large  a  cor- 
respondingly larger  active  electrode  should  be  used  and  the  current  made 
stronger  in  proportion  to  its  area.  In  general  the  weaker  currents  applied 
for  a  long  time,  ten  to  thirty  minutes,  succeed  best.  This  treatment  should 
not  be  undertaken  without  a  suitable  rheostat  and  milliammeter.  Sudden 
variations  or  excessively  strong  currents  may  very  greatly  aggravate  the 
pain,  and  even  its  careful  and  skillful  employment  occasionally  does  harm. 
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The  more  sensitive  the  patient  is  to  peripheral  excitation,  as  in  talking, 
eating,  or  touching  the  face,  the  greater  the  need  of  caution. 

The  faradic  current  is  generally  not  suitable  for  the  treatment  of  neu- 
ralgia, but  one  thoroughly  skilled  and  experienced  may  sometimes  use  it 
to  advantage.  With  very  rapid  interruptions  and  the  high  voltage  ob- 
tained by  a  very  long  secondary  coil  a  fine  wire  brush  may  be  applied  to 
the  skin  of  the  sensitive  areas  as  a  counterirritant,  or  a  weak  current  may 
be  applied  to  the  nerve  through  an  electrode  or,  better,  through  the  phy- 
sician's hand.  With  the  modern  high-frequency  current  which  is  a  de- 
velopment of  the  faradic  coil  I  have  had  no  experience.  It  lowers  blood 
pressure,  and  therefore  might  be  of  special  value  in  cases  associated  with 
arteriosclerosis.  Static  electricity  may  be  used  as  a  breeze,  or  sparks  may 
be  used  as  a  counterirritant.    Its  incidental  psychic  effect  may  be  valuable. 

In  the  inveterate  cases  of  tic  douloureux,  where  many  remedies  have 
been  tried  without  success,  I  do  not  think  it  worth  while  to  try  electricity. 
If  there  is  a  possibility  that  the  pain  is  that  preceding  an  eruption  of 
herpes  zoster  electricity,  together  with  all  irritating  applications,  should 
be  avoided ;  otherwise  the  eruption  may  be  attributed  to  an  error  in  treat- 
ment. ■ 

Drugs  to  Relieve  Pain. — These  are  always  necessary  at  some  stage 
of  the  case,  and  must  often  be  employed  in  advance  of  any  effort  to  re- 
move causes.  Their  justification  is  not  merely  the  relief  of  present  suffer- 
ing, although  this  would  generally  be  sufficient;  when  successful  they  at 
least  tend  to  prevent  future  attacks  and  so  contribute  toward  a  possible 
cure. 

One  of  the  coal-tar  analgesics  should  first  be  tried.  Acetphenetidin 
(phenacetin)  is  perhaps  the  best  of  these,  and  may  be  given  in  a  single 
dose  of  gm.  0.50  to  1.0  (7i/i»  to  15  grains),  maximum  in  one  day  gm.  2.0 
(30  grains).  The  larger  doses  are  often  necessary,  and  Byrom  Bramwell 
has  given  as  much  as  gm.  2.0  (30  grains)  at  once.  Such  doses  are  not  de- 
void of  danger  unless  the  smaller  ones  have  first  been  tried  and  their  effect 
upon  the  heart  and  the  condition  of  the  blood  carefully  noted,  with  due 
regard  to  the  age  and  general  condition  of  the  patient.  Nevertheless  this 
is  a  disease  in  which  well-considered  and  carefully  guarded  risks  are  often 
justifiable,  and  remedies  of  this  class  carefully  used  are  not  so  dangerous 
as  many  others,  for  example,  aconitin  or  the  larger  doses  of  morphia. 
The  maximum  dose  must  not  be  repeated  witliin  at  least  twelve  hours. 
The  danger  of  failure  of  circulation  is  minimized  by  rest  in  bed  and  the 
administration  of  strychnia  or  quinin. 

Instead  of  acetphcnotidin  antijnrin  may  he  given  in  twice  its  dose,  gm. 
1.0  to  2.0  (15  to  30  grains),  niaxiiiuini  in  one  day,  gm.  4.0  ((H)  grains), 
subject  to  the  same  precautions,  or  acetanilid,  gm.  0.3  to  1.0  (5  to  15 
grains),  maximum  in  one  day,  gm.  1.5  (23  grains).  Sali])yrin  and  pyram- 
idon  have  a  similar  action  and  may  bo  used  instead.     The  dose  of  sali- 
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pyrin  is  the  same  as  that  of  antipyrin,  of  pyramidon  the  same  as  of  acet- 
anilid. 

Butylchloral  hydrate  has  been  strongly  recommended  by  Liebreich 
(23)  as  having  a  specific  anesthetic  effect  on  the  trigeminus  in  doses  too 
small  to  affect  the  heart  or  respiration  or  even  to  cause  sleep.  Others 
have  controverted  his  statement,  but  Oppenheim  has  sometimes  found  it 
sufficient  in  small  doses.     It  may  be  given  as  follows : 

Butylchlorali,     5.0     3i,  m.  xv. 

Glycerinae,    15.0     3iv 

Alcoholis, 15.0     3iv 

Aquae,  q.  s.  ad., 60.0     Sii 

M.  S. — 3i  in  water  every  ten  minutes  until  relieved  or 
six  doses  are  taken. 

Aconitin,  the  crystallized  alkaloid  of  aconite,  has  been  successfully  used 
by  some  physicians.  It  is  given  in  doses  of  gm.  0.0001  (1-640  of  a  grain) 
at  first  every  half  hour  until  four  doses  are  taken.  If  this  is  not  sufiicient 
it  may  be  cautiously  increased  each  day  until  the  maximum  daily  quan- 
tity of  gm.  0.002  (1-32  of  a  grain)  has  been  reached.  The  patient  should 
rest  in  bed  and  the  effect  on  the  circulation  should  be  most  carefully  ob- 
served. There  is  no  doubt  that  given  in  this  way  aconitin  may,  for  a 
time  at  least,  control  even  severe  tic  douloureux,  but  it  is  one  of  the  most 
deadly  poisons  known,  and  these  doses,  even  though  cautiously  admin- 
istered, are  somewhat  dangerous  to  life.  I  have  never  had  the  courage 
to  give  it  a  thorough  trial  and  cannot  recommend  it. 

If  some  of  the  foregoing  remedies  are  not  sufficient  an  opiate  should  be 
added  to  the  coal-tar  analgesic.  The  safest,  although  the  least  efficient,  is 
codein.  It  very  slightly  increases  the  danger,  but  will  often  do  good 
service  in  doses  of  gm.  0.03  to  0.13  (l^  to  2  grains).  If  this  is  not  suffi- 
cient the  extract  of  opium,  gm.  0.02  to  0.07  (1-3  to  1  grain),  or  morphia, 
gm.  0.01  to  0.03  (1-6  to  i/o  grain),  should  be  substituted  for  the  codein. 
If  the  pain  defies  these  milder  measures,  rather  than  resort  to  the  very 
large  doses  of  opium,  such  as  Trousseau  recommended  in  the  worst  neu- 
ralgia, it  will  be  better  to  give  morphia  hypodermically  until  a  more  radi- 
cal treatment  is  carried  out.  The  pain  antagonizes  the  effect  of  morphia 
so  that  increasing  and  ultimately  very  large  doses  may  be  necessary,  but 
the  initial  hypodermic  dose  must  be  small,  gm.  0.006  to  0.01  (1-10  to  1-6 
of  a  grain).  The  patient  must,  of  course,  not  have  the  syringe  in  his  own 
hands,  and  if  he  happens  to  be  a  physician  he  should  be  required  to  give 
his  own  hypodermic  case  into  the  care  of  some  one  else,  no  matter  how 
inconvenient  it  may  be.  When  morphia  is  required  daily  it  is  time  to 
decide  upon  more  radical  treatment. 
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Aside  from  the  drugs  which  fulfil  a  distinct  causal  indication,  and 
those  already  mentioned,  very  many  others  have  been  recommended  as 
valuable  in  the  treatment  of  neuralgia.  Bernhardt  remarks  that  a  writer 
loses  courage  as  soon  as  he  attempts  to  make  even  a  brief  mention  of  them. 
Vanlair  gave  over  150  in  the  first  edition  of  his  book,  in  1866,  and  the 
number  has  been  greatly  increased  since  then.  The  best  that  can  be  said 
of  most  of  them  is  that  in  a  very  small  proportion  of  cases  they  have 
seemed  to  be  helpful.  Many,  no  doubt,  owe  their  recommendation  to  hav- 
ing been  used  in  cases  of  hysteria  simulating  neuralgia,  or  to  having  been 
administered  in  true  neuralgia  when  a  remission  was  about  to  occur  from 
other  causes. 

Unhappily  there  are  many  cases  of  neuralgia  in  which  the  pain  has 
returned  again  and  again  in  spite  of  all  medical  treatment.  This  has 
naturally  led  to  surgical  operations,  especially  on  the  trigeminus,  as  its 
single  motor  branch  is  so  far  separated  from  the  three  sensory  branches 
that  the  sensory  functions  can  be  destroyed  without  serious  motor  loss. 


Cutting  Operations  on  the  Trigeminus 

Simple  stretching  or  cutting  of  the  nerve  trunks  has  generally  stopped 
the  attacks,  but  in  most  cases  for  only  a  few  months,  sometimes  for  a  year 
or  two.  Until  a  few  years  ago  the  best  operation  was  the  avulsion  method 
of  Thiersch.  In  it  the  operator  cuts  the  first  or  second  branch  at  its  exit 
from  the  supra-  or  infraorbital  canal  and,  in  order  to  prolong  the  period  of 
relief,  tears  out  as  much  as  possible  of  each  of  the  ends  by  catching  it  with 
forceps  and  winding  the  nerve  trunk  about  them,  thus  removing  a  large 
part  of  the  trunk  and  its  branches  and  delaying  the  period  of  regeneration. 
The  third  branch  has  been  dealt  with  in  the  same  way  at  the  mental  fora- 
men, or  more  effectually  by  making  a  small  trephine  opening  in  the  ramus 
of  the  jaw,  so  as  to  expose  the  nerve  in  the  inferior  dental  canal  near  its 
entrance.  On  account  of  the  tendency  of  the  pain  to  shift  from  the  branch 
operated  on  to  the  next  previously  sound  one  it  was  often  deemed  best  to 
operate  on  two  or  all  three  of  the  branches  at  once,  even  when  only  one 
seemed  to  be  affected.  Then,  in  order  effectually  to  prevent  regeneration, 
the  operation  was  supplemented  by  plugging  the  foramen  or  canal  with 
silver  or  another  metal.  Even  after  this  apparently  thoroughgoing  opera- 
tion, done  by  the  most  experienced  operators,  permanent  relief  was  seldom 
secured,  and  when  the  attacks  returned  the  only  prosjiect  of  cure  was  in  the 
final  operation  for  the  removal  of  the  Gasserian  ganglion. 

The  avulsion  operation  of  Thiersch  is  described  because  of  the  place 
it  has  until  recently  held  as  the  next  resort  after  the  failure  of  drugs  and 
electricity,  but  it  ought,  I  think,  to  be  entirely  abandoned.  Alcohol  in- 
jections will  naturally  be  tried  first,  because  they  are  easier  for  the  phy- 
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sieiaii  and  less  formidable  to  the  patient,  can  reach  the  second  and  third 
branches  central  to  their  tirst  snbtlivision,  give  a  longer  period  of  relief, 
can  easily  be  repeated,  and  do  not  compromise  the  success  of  any  other 
operation  that  may  ultimately  be  necessary.  The  avulsion  operation,  on 
the  other  hand,  even  when  most  thoroughly  done  and  the  canals  plugged, 
gives  a  shorter  respite,  which  becomes  still  shorter  with  repetition,  cannot 
easily  be  repeated  and,  by  leaving  scar  tissue  about  the  eye,  may  imperil 
the  result  of  the  Gasserian  operation  that  may  afterwards  be  necessary. 
(Gushing,  8.)  If  the  injections  have  been  thoroughly  tried  and  have 
failed  it  is  safe  to  say  that  avulsion  will  not  succeed. 


Injections  fok  Trigemhstal  !N"eukalgia 

It  is  not  an  exaggeration  to  say  that  the  treatment  and  prognosis  of 
severe  trigeminal  neuralgia  have  already  been  revolutionized  by  the  im- 
proved and  simplified  methods  of  injecting  alcohol  into  the  nerves.  The 
evolution  of  the  method  has  been  gradual,  yet  rapid,  and  constitutes  one  of 
the  most  gratifying  advances  in  treatment. 

Almost  from  the  introduction  of  cocain  as  a  local  anesthetic  Gowers 
has  insisted  on  the  great  relief  to  be  obtained  in  neuritis  and  neuralgia 
from  its  hypodermic  use.  He  has  employed  it  in  the  distribution  of  the 
nerve  and  especially  in  the  most  painful  areas  as  close  to  the  nerve  trunk 
as  possible.  Although  the  relief  was  only  temporary  and  the  injection 
had  generally  to  be  repeated  once  or  twice  daily  he  believed  it  helped  to- 
ward a  permanent  cure.  Others  no  doubt  would  have  used  cocain  more 
freely  in  this  way  were  it  not  for  the  danger  of  the  cocain  habit. 

In  the  effort  to  get  more  lasting  relief  a  number  of  more  or  less  de- 
structive substances  were  tried,  including  chloroform,  ether,  carbolic  acid, 
and  osmic  acid.  All  of  these  had  some  success,  and  the  injection  of  a  one 
to  two  per  cent,  solution  of  osmic  acid,  in  the  hands  of  Bennett  (1)  in 
England  and  Murphy  (24)  in  this  country,  was  a  distinct  improvement 
on  the  operations  of  section  and  avulsion  which  it  replaced.  Relief  was 
generally  prompt  and  lasted  for  months  or  even  years.  Its  disadvantages 
were  that  it  was  still  necessary  to  do  a  formal  operation  to  expose  the 
nerves  and  that  the  osmic  acid  caused  necrosis  of  any  tissues  it  touched, 
even  bone,  thus  favoring  subsequent  infection  and  suppuration. 

In  1903  Schlosser,  of  Munich  (37),  described  a  method  of  injecting 
the  branches  of  the  trigeminus  with  alcohol  at  their  exit  from  the  cranium. 
He  had  tried  injections  at  the  supraorbital,  infraorbital,  and  mental  fo- 
ramina and,  thinking  he  would  be  more  successful  if  the  nerve  trunks 
could  be  reached  central  to  their  important  branches,  he  devised  a  method 
of  injecting  the  third  branch  at  the  foramen  ovale,  the  second  at  the  fora- 
men rotundum,  and  the  lacrimal  and  frontal  branches  of  the  first  as  they 
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enter  the  orbit  at  the  sphenoidal  fissure.  He  used  a  specially  constructed 
bent  needle  for  each  branch  and  introduced  it  through  the  mouth.  Schlos- 
ser's  method  was  practiced  in  France  by  Ostwalt  (liT,  28,  21)),  and  has 
been  followed  by  Kiliani  (20)  and  Hauck  (17)  in  the  United  States. 
The  difficult  technique  of  Schlosser  was  simplified  and  made  much  easier 
by  Levy  and  Baudouin  (22),  and  their  modification  has  been  used  with 
success  by  Harris  (15)  in  England  and  was  introduced  in  this  country 
by  Patrick  (31),  who  was  followed  by  Hecht  (18)  and  Bodine  and 
Keller  (4).  The  method  of  Levy  and  Baudouin  has  now  been  tested  by 
many  operators  in  all  parts  of  the  world,  and  there  can  be  no  doubt  of 
its  great  value. 

Solution  :     The  following  formula  will  serve  for  most  cases : 

Cocainse  hydrochl.,    0.2     gr.  iii 

Alcoholis  (95  per  cent.),   17.0     3iv,  m.  xv. 

Aquae,  q.  s.  ad., 20.0     3v 

If  absolute  alcohol  is  used  only  16  c.  c.  or  5iv  shoukl  be  taken.  For  very 
obstinate  cases  Levy  and  Baudouin  add  20  per  cent,  of  chloroform.  This 
solution,  if  injected  into  a  nerve,  attacks  the  axis  cylinders  chemically 
and  causes  complete  degeneration  of  all  axis  cylinders  and  medullary 
sheaths  peripheral  to  the  injection,  leaving  only  the  neurilemma.  It  thus 
accomplishes  just  what  section  would  do  in  preventing  impressions  from 
the  periphery  from  acting  on  the  irritable  nerve  centers.  Some  influence 
is  also  exerted  centralward  upon  tlie  ganglion  cells,  for  in  experimental 
injections  into  the  nerves  of  animals  these  cells  show  chromatolysis,  but 
whether  this  has  anything  to  do  with  tlie  relief  of  pain  is  uncertain.  If 
the  injection  is  not  into  the  nerve,  but  near  it,  the  same  effect  may  be 
produced,  but  with  less  certainty.  The  alcohol  is  not  destructive  to  other 
tissues,  and  experiments  on  rabbits  and  dogs  show  that  even  if  large  doses 
of  absolute  alcohol  are  injected  into  the  veins  nothing  worse  than  drunk- 
enness will  result.  The  solution  is  strongly  antiseptic  and,  while  this 
should  not  cause  any  laxity  as  to  asej)sis,  it  affords  a  very  comfortable 
additional  security  against  infection.  It  is  not  necessary  to  expose  the 
nerve,  and  the  necessary  punctures  leave  no  scars.  A  general  anesthetic 
is  not  necessary,  as  the  burning  pain  caused  by  the  alcohol  is  not  hard  to 
bear  in  comparison  with  a  paroxysm  of  neuralgia,  and  lasts  only  for  a 
few  moments,  after  which  there  is  comj)lete  local  analgesia.  The  patient 
remaining  conscious  and  reporting  his  sensations,  the  operator  knows  when 
the  nerve  is  struck.  It  may  require  several  trials,  however,  lK»fore  the 
nerve  is  thoroughly  infiltrated  and  the  fidl  degree  of  analgesia  attained. 
These  attempts  may  be  repeated  at  intervals  of  a  day  or  two.  It  is  essen- 
tial that  every  superficial  area  whose  irritation  can  excite  a  paroxysm 
of  pain  be  rendered  analgesic,  whether  by  deep  or  by  superficial  injec- 
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tions.  The  relief  of  pain  is  usually  immediate  and,  if  the  nerve  is  well 
injected  back  of  the  origin  of  any  painful  branch,  the  relief  lasts  from  a 
few  months  to  a  few  years,  on  an  average  longer  than  that  obtained  by 
section  and  fully  as  long  as  that  obtained  by  the  use  of  more  destructive 
substances  such  as  osmic  or  carbolic  acid.  When  pain  recurs,  as  it  will  in 
the  majority  of  cases,  it  is  as  easy  to  make  the  injection  again  as  it  was  at 
the  first,  there  being  no  change  in  the  relation  of  the  parts  and  no  scar 
tissue.  The  relief  obtained  from  succeeding  injections  seems  likely  to  be 
longer  than  that  from  the  first.  Kiliani  says :  ''My  general  impression  is 
that  the  recurrences  become  rarer,  their  intensity  less,  and  I  expect  that  a 
number  of  these  cases  which  have  recurrences  at  all  will  eventually  remain 
free  altogether.  On  the  other  hand,  it  is  my  belief  that,  in  a  very  few 
cases,  the  recurrent  attacks  are  fully  as  severe  and  less  prone  to  yield  to 
treatment."  Sicard  (41)  finds  that  the  first  deep  injections  usually  give 
relief  for  twelve  to  eighteen  months,  and  that  with  subsequent  injections 
the  period  of  relief  is  longer,  in  some  cases  being  two  and  a  half  to  three 
years. 

Injections  at  the  Superficial  Foramina 

Supraorbital  Branch. — The  supraorbital  notch  may  generally  be  felt  at 
the  junction  of  the  inner  third  with  the  outer  two-thirds  of  the  upper  mar- 
gin of  the  orbit.  After  cleansing  the  skin  with  alcohol  and  ether  and 
perhaps  painting  it  with  iodin,  the  finger  is  placed  on  the  notch  and  the 
needle  of  an  ordinary  hypodermic  syringe,  containing  a  sterile  one  per 
cent,  cocain  solution  or  its  equivalent,  is  inserted  above  the  finger  as  ac- 
curately as  possible  into  the  notch  and  a  few  drops  injected.  Then  the 
syringe  with  the  alcohol  solution  is  used  in  the  same  way  and  five  to  ten 
drops  injected.  If  not  sure  of  the  notch  one  should  probe  with  the  needle 
just  above  the  margin  of  the  orbit  in  the  endeavor  to  find  a  possible  fora- 
men. If  still  not  sure  the  alcohol  can  be  injected  a  little  at  a  time  at  a 
series  of  closely  adjacent  points  on  the  bony  margin. 

Infraorbital  Foramen. — Draw  a  line  from  the  supraorbital  notch  to 
the  second  bicuspid  tooth  in  either  jaw.  Under  this  line,  about  8  mm.  or 
5-16  of  an  inch  below  the  lower  margin  of  the  orbit,  lies  the  foramen. 
The  corresponding  point  on  the  skin  should  be  carefully  marked.  The 
margin  of  the  orbit  should  be  felt  with  the  finger,  not  only  to  locate  it,  but 
to  prevent  the  possibility  of  the  needle  entering  the  orbit.  The  needle 
must  enter  the  infraorbital  canal  obliquely  so  the  syringe  rests  on  the 
nose  and  points  upward  and  outward  as  well  as  backward,  the  needle  enter- 
ing the  skin  below  and  inside  the  point  marked.  Some  patience  may  be 
necessary  to  find  the  foramen ;  no  force  is  to  be  used  and  the  needle  must 
not  be  delicate  enough  to  endanger  its  breaking.  Only  enough  cocain  is 
to  be  used  to  control  the  pain  until  the  nerve  is  found  and  the  patient  com- 
plains of  the  peculiar  referred  pain  in  the  nose,  upper  lip,  and  incisor 
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teeth.  Then  a  little  more  of  the  cocain  solution  is  to  be  injected  and  the 
alcohol  solution  follows.  If  the  needle  is  certainly  in  the  infraorbital 
canal  ten  to  fifteen  drops  of  the  alcohol  is  amply  sufficient.  If  the  foramen 
is  not  found  at  the  first  trial  a  larger  quantity,  2  to  4  c.  c.  (30  to  60 
minims),  may  be  deposited  at  different  points  on  the  surface  of  the  bone 
around  the  foramen.  This  injection  is  often  sufficient  even  in  a  very 
severe  neuralgia  of  the  middle  branch.  In  one  of  my  cases  where  I  wished 
to  get  the  alcohol  deep  into  the  canal,  so  as  to  reach  the  branch  supplying 


I 


Fia.  1. — The  string  joining  the  supraorbital  foramen  and  the  mental  foramen  passes  directly 
over  the  infraorbital  foramen  and  opposite  the  second  bicuspid  tooth  in  each  jaw.  The 
direction  in  which  the  needle  must  point  in  order  to  enter  the  infraorbital  or  mental  canal 
is  clearly  shown  by  the  match  projecting  from  each. 

the  socket  of  the  upper  canine  tooth,  which  was  the  seat  of  greatest  pain, 
the  alcohol  was  felt  trickling  down  the  throat,  showing  that  it  had  parsed 
into  the  antrum.  No  harm  was  done  and  the  complete  relief  obtained  has 
now  lasted  about  nine  months.  Kiliani,  in  making  an  injection  into  this 
canal,  got  an  annoying  oculomotor  paralysis  wliich  lasted  three  weeks.  He 
explains  this  on  the  assumption  that  his  needle  pierced  the  periosteum 
separating  the  infraorbital  groove  from  the  orbit,  and  that  the  alcohol 
acted  on  the  ocular  muscles  and  end  fibers  of  the  oculomotor  nerve.  Such 
accidents  can  be  avoided  by  not  inserting  the  needle  more  than  5  to  10 
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mm.,  1-5  to  2-5  of  an  inch,  into  the  canal  and  injecting  the  alcohol  slowly, 
stopping  when  analgesia  in  the  formerly  painful  area  is  complete,  or  if 
pain  should  be  felt  in  the  orbit. 

The  Mental  Foramen. — This  lies  opposite  the  root  of  the  second  bicus- 
pid tooth,  or  the  space  between  the  first  and  second  bicuspids.  In  an 
adult  whose  teeth  are  retained  it  is  halfway  between  the  alveolar  border 
and  the  base  of  the  jaw,  just  below  the  cul  de  sac  formed  by  the  lower  lip 
and  the  gum.  In  old  people  and  those  whose  teeth  have  been  extracted  it 
is  nearer  the  alveolar  border  and  may  even  be  directly  on  it.  The  needle 
should  be  entered  from  the  outside,  pointing  obliquely  downward,  and  a 
little  inward  and  backward.     The  foramen  is  sometimes  difficult  to  find. 

Palatine  Nerve. — If  pain  is  referred  to  the  roof  of  the  mouth,  and  the 
middle  branch  is  not  injected  in  the  sphenomaxillary  fossa,  it  may  be  neces- 
sary to  inject  the  palatine  nerve  where  it  issues  from  the  posterior  palatine 
canal.  This  is  easily  done  by  following  the  directions  of  Levy  and  Bau- 
douin  (22):  "The  head  resting  on  the  occiput,  the  patient  opens  the 
mouth  as  wide  as  possible.  A  half  centimeter  (1-5  of  an  inch)  inside  the 
inner  border  of  the  alveolar  arch,  opposite  the  space  between  the  first  and 
second  upper  molar  teeth,  the  needle  is  inserted.  It  (or  the  syringe) 
will  rest  on  the  lower  lip.  The  region  being  cocainized,  prudent  search  is 
made  for  the  orifice  of  the  posterior  palatine  canal.  It  is  quite  large  and 
one  will  not  be  long  in  penetrating  it."  The  point  of  the  needle  should 
pass  obliquely  upward  and  backward  so  as  to  reach  the  hard  palate  close 
to  the  alveolar  border  opposite  the  roots  of  the  last  molar  tooth. 

One  or  more  of  the  injections  so  far  described  will  often  be  quite  suffi- 
cient to  give  complete  relief  even  in  severe  and  previously  intractable 
cases,  provided  the  hypersensitive  areas,  from  which  the  paroxysms  are 
excited,  are  rendered  analgesic.  They  give  all  the  relief  that  -was  for- 
merly gained  by  the  most  thorough  Thiersch  or  osmic  acid  operations  and 
for  fully  as  long  a  time,  with  the  slightest  possible  inconvenience.  They 
alone  would  constitute  a  very  great  improvement  on  the  best  treatment 
of  ten  years  ago.  Nevertheless,  they  are  not  sufficient  for  all  cases,  mainly 
because  each  division  of  the  fifth  nerve  has  important  branches,  supplying 
the  eye,  nose,  teeth,  cheek,  or  tongue,  whose  fibers,  leaving  the  main 
trunk  in  a  deep  situation,  escape  the  action  of  superficial  injections.  If 
their  distribution  is  only  moderately  painful  they  may  quiet  down  after 
the  superficial  injections,  but  if,  as  sometimes  happens,  the  greatest  pain 
is  in  the  cheek,  tongue,  or  jaws,  one  or  more  deep  injections  will  be 
necessary. 

Injections  at  the  Cranial  Foramina 

For  the  deep  injections  I  have  adopted  the  simplified  technique  of  Levy 
and  Baudouin  (22),  as  introduced  in  the  United  States  and  described  by 
Patrick  (31). 
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A  special  needle  is  used,  10  cm.  long,  1.5  mm.  thick,  bluntly  beveled 
at  the  point  and  furnished  with  a  stylet  which,  when  inserted,  makes  the 
point  a  rounded  one.  It  is  marked  in  centimeters  from  the  point  up  to 
five,  so  that  its  exact  depth  is  always  knov^m.  A  fitting  which  screws  on  a 
hypodermic  syringe  makes  a  smooth  taper  fit  with  the  needle. 

I  have  also  used  a  more  slender  needle  6  cm.  long,  screwing  directly  onto 
a  hypodermic '  syringe,  after  having  rounded  the  beveled  point  with  a  file  and 
marking  the  distances  4  cm.  and  5  em.  from  the  point.  This  has  the  advantage 
of  allowing  one  to  insert  it  with  the  syringe  attached,  and  thus  to  cocainize  as 
the  point  is  advanced. 

Levy  and  Baudouin  now  use  a  slender,  strong  needle  of  very  small 
bore,  without  a  stylet,  screwed  to  the  syringe,  4  cm.  long  for  the  third 


Fig.  2. — The  Skull  Viewed  Obliquely  from  Below.  The  third  branch  of  the  trigeminus  is 
represented  by  a  black  cord  emerging  from  the  foramen  ovale  just  back  of  the  external 
pterygoid  plate.  The  middle  meningeal  artery  is  represented  by  a  white  cord  in  the  fora- 
men spinosum.  The  second  branch  of  the  trigeminus  is  represented  by  a  black  cord  which 
can  just  be  seen  in  the  upper  part  of  the  sphenomaxillary  fossa  on  its  way  from  the  foramen 
rotundum  to  the  infraorbital  groove.  The  points  on  the  lower  border  of  the  zygoma  for 
insertion  of  the  needle  are  marked  by  crosses. 

division  and  5  cm.  for  the  second.  The  essentials  are  that  the  needle 
be  strong,  blunt  enough  to  push  an  artery  aside  rather  than  pierce  it,  and 
of  such  a  length  or  so  marked  that  the  operator  can  tell  exactly  how  far  the 
point  is  from  the  surface. 


348 


THE    NEUKALGIAS 


The  Third  Branch  at  the  Foramen  Ovale. — The  needle  is  introduced 
just  below  the  zygoma,  2.5  cm.  (1  inch)  in  front  of  the  descending  root 
of  the  zygoma,  which  can  he  felt  between  the  condyle  of  the  jaw  and  the 
external  auditory  meatus.  This  point  should  be  marked,  cleansed  with  al- 
cohol and  ether,  and  painted  with  iodin.  A  little  of  a  sterile  one  per  cent, 
cocain  solution  should  be  injected  into  the  skin  and  as  deep  as  a  hypodermic 
needle  will  reach.  Then  the  skin  is  punctured  with  the  point  of  a  bis- 
toury and  the  needle  and  stylet  introduced,  pointed  nearly  transversely, 
but  also  a  little  upward  and  backward,  so  that  at  a  depth  of  4  cm.  the 
point  of  the  needle  will  strike  the  base  of  the  skull  about  8  mm.  back  of 
a  transverse  line  through  the  point  of  insertion.  Considerable  resistance 
is  offered  by  the  masseter  and  temporal  fasciae,  which  is  to  be  overcome  by 
moderate  continued  pressure  and  a  boring  motion.  If  the  direction  has 
been  right,  when  a  depth  of  4  cm.  is  reached  the  point  of  the  needle  will 


Fig.  3. — Same  as  Fig.  2,  Except  That  the  Lower  Jaw  is  in  Place.  The  foramen  ovale  is 
just  seen  through  the  sigmoid  notch.  The  black  cord  representing  the  second  branch  of 
the  trigeminus  is  seen  in  front  of  the  coronoid  process.  The  black  marks  on  the  zygoma 
indicate  the  points  for  the  insertion  of  the  needle.  In  this  skull  there  is  plenty  of  room  to 
reach  the  second  branch  but  in  some  the  coronoid  process  requires  the  point  of  insertion 
to  be  further  downward  and  forward. 

lie  in  the  foramen  ovale  and  the  patient  will  experience  a  paroxysm  of 
characteristic  pain  in  the  lower  jaw,  lip,  and  tongue.  The  stylet  should 
be  withdrawn  and  the  operator  should  wait  a  few  moments  to  be  sure 
that  there  is  no  bleeding  through  the  needle. 
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If  a  few  drops  of  the  cocain  solution  are  now  injected  the  pain 
promptly  ceases,  after  which  2  c.  c.  of  the  alcohol  solution  is  to  be  slowly 
injected,  the  needle  allowed  to  remain  in  place  a  minute  or  two  and  then 
slowly  withdrawn.  Any  oozing  of  blood  is  checked  by  pressure  and  the 
puncture  sealed  with  collodion.  If  the  alcohol  is  injected  at  once  there  is 
a  burning  sensation  at  the  point  of  the  needle  and  a  sudden  intense  pain 
is  felt  along  the  nerve,  both  of  which  cease  in  a  few  seconds  and  are  re- 
placed by  a  numb  sensation  in  the  distribution  of  the  nerve  and  some  sore- 
ness at  the  seat  of  injection.  The  neuralgic  pain  is  gone  and  the  lower 
lip,  cheek,  gums,  or  tongue  can  be  irritated  without  causing  pain. 

Instead  of  trusting  one's  knowledge  of  anatomy  and  sense  of  distance 
and  direction  to  point  the  needle  directly  toward  the  foramen  ovale,  one 


Fio.  4. — Points  of  Insertion  for  Deep  Injection  of  the  Second  and  Third  Branches  of 
THE  Trigeminus.  The  straight  line  back  of  the  eye  marks  the  posterior  border  of  the 
frontal  process  of  the  malar  bone  and  points  to  the  place  on  the  lower  border  of  the  zygoma 
where  the  needle  should  enter  to  reach  the  second  branch.  The  point  of  insertion  for  the 
third  branch  is  2.5  cm.  (1  inch)  in  front  of  the  descending  root  of  the  aygoma  or  of  the 
anterior  bony  wall  of  the  external  auditory  meatus. 

can  go  more  surely,  according  to  the  following  instruction  from  Levy  and 
Baudouin  (22) : 

"The  needle  is  inserted  at  the  point  indicated,  but  pointed  slightly 
forward  and  upward.  In  this  way  it  is  always  arrested  at  about  3.5  cm. 
by  the  bony  surface  which  forms  the  cranial  origin  of  the  external  ptery- 
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gold  plate.  It  is  necessary  to  go  further  back,  but  this  cannot  be  done 
without  withdrawing  the  needle  some  millimeteis,  in  order  to  free  it  from 
the  fibers  of  the  external  pterygoid  muscle.  The  point  is  then  slightly 
inclined  backward  and  again  pushed  inward.  If  the  same  bony  wall  is 
again  encountered,  the  maneuver  must  be  repeated.  But  soon  the  needle 
is  felt  to  clear  the  posterior  border  of  the  external  pterygoid  plate  and 
sink  deeper.  It  is  now  in  the  right  place,  either  in  line  with  the  foramen 
ovale  or  ifnmediately  in  front  of  it.  This  technique  requires  a  strong 
resistant  needle." 

This  method  has  the  advantage  of  surely  keeping  away  from  the 
middle  meningeal  artery  which  lies  behind  and  external  to  the  foramen 
ovale,  and  also  of  minimizing  the  chance  of  paralyzing  the  motor  root 
which  passes  through  the  posterior  part  of  the  foramen.  It  has  the  dis- 
advantage of  some  additional  pain  unless  the  local  anesthetic  is  injected 
as  the  needle  advances. 

It  is  important  that  the  needle  should  not  penetrate  too  far,  not  more 
than  4  cm.  in  an  average  adult  skull  or  4.5  cm.  or  3.5  cm.  in  a  very  large 
or  very  small  skull,  respectively.  Otherwise  the  Eustachian  tube  might 
be  wounded  or  the  pharynx  punctured.  In  order  to  be  sure  of  the  depth 
to  which  the  needle  should  penetrate  in  any  skull,  the  following  method 
devised  by  Offerhaus  (26)  may  well  be  employed:  The  foramen  ovale 
is  in  the  same  sagittal  plane  as  the  outer  surface  of  the  last  upper  molar 
tooth,  at  its  neck,  or  the  corresponding  outer  surface  of  the  alveolar  bor- 
der of  the  upper  jaw.  Therefore,  if  one  measures  the  transverse  distance 
between  the  outer  surfaces  of  the  last  molar  teeth  or  of  the  extremities 
of  the  alveolar  arch  and  divides  by  two,  he  will  have  the  distance  of  the 
foramen  ovale  from  the  median  plane.  Suppose  the  distance  measures 
6.5  cm.,  then  the  foramen  ovale  is  3.25  cm.  from  the  median  plane.  I^Tow 
measure  with  calipers  the  distance  from  the  point  below  the  zygoma 
where  the  needle  is  inserted  to  the  corresponding  point  on  the  opposite 
side.  Suppose  this  is  14  cm.,  then  the  point  of  insertion  is  7  cm.  from 
the  median  plane,  and  the  foramen  ovale  is  7  minus  3.25,  or  3.75  cm. 
inside  the  point  of  insertion.  As  the  needle  is  not  quite  perpendicular 
to  a  sagittal  plane,  about  2  mm,  may  be  added,  making  3.95  cm.  the  dis- 
tance the  needle  should  penetrate. 

The  dangers  attending  this  operation  are  few  and  slight,  and  yet 
they  must  be  borne  in  mind.  The  instruments,  hands  of  the  operator, 
solutions,  and  point  of  insertion  of  the  needle  must,  of  course,  be  care- 
fully sterilized.  A  hematoma  might  possibly  occur  in  a  patient  whose 
arteries  and  tissues  are  already  in  bad  condition.  Trophic  disturbances, 
even  gangTene,  might  occur,  but  I  do  not  know  that  they  ever  have  oc- 
curred from  injection  of  this  branch.  A  certain  amount  of  ecehymosis 
is  not  uncommon,  but  it  does  no  harm,  and  in  due  time  disappears.  Par- 
alysis of  the  motor  root  of  the  trigeminus  would  cause  deviation  of  the 
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jaw  to  the  sound  side  and  confine  mastication  to  that  side.  The  muscles 
would  doubtless  recover  in  from  a  few  weeks  to  six  months  or  more.  As  a 
matter  of  fact,  accidents  of  any  kind  have  been  exceedingly  few. 
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Fig.  5. — Third  Branch  of  the  Trigeminal  Nerve.  D.F.O.  =  D.A.E.  Needle  to  be  inserted 
to  a  depth  of  3^(D.I.T. — D.A.E.)  D.I.T.  =  Distantia  intertubercularis.  L.I.T.  =  Lmea 
intertubercularis.  D.F.O.  =  Distantia  foram.  oval.  D.A.E.  =  Distantia  interalveolaris 
externa. 

Second  Branch  of  the  Trigeminal  Nerve.  D.F.R.  =  D.A.I.  Needle  to  be  inserted  to  a 
depth  of  3^(D.I.Z. — D.A.I.)  D.I.Z.  =  Distantia  interzygomatica.  L.I.Z.  =  Linea  intcr- 
zygomatica.  D.F.R.  =  Distantia  foram.  rotund.  D.A.I.  =  Distantia  interalveolaris  in- 
terna.    (From  Offerhaus,  after  Jour.  A.  M.  A.) 

The  Second  Branch  at  the  Foramen  Rotundum. — The  line  of  the  pos- 
terior edge  of  the  frontal  process  of  the  malar  bone,  which  can  always 
be  felt,  is  prolonged  downward,  and  where  it  crosses  the  lower  border  of 
the  zygoma  the  needle  is  to  be  inserted.  In  a  normal  skull  this  is  just 
in  front  of  the  coronoid  process  of  the  mandible.  The  needle  is  to  be 
inserted  transversely,  neither  forward  nor  backward,  but  upward  at  such 
an  angle  that  at  a  depth  of  5  cm.  its  point  will  be  on  the  same  horizontal 
plane  with  the  lower  extremities  of  the  nasal  bones  and  about  3  mm.  below 
the  floor  of  the  orbit.  It  passes  through  the  pterygomaxillary  fissure, 
between  the  maxilla  and  the  external  pterygoid  plate,  into  the  spheno- 
maxillary fossa,  and  if  the  inclination  is  correct  it  should  at  a  depth  of 
6  cm.  impinge  on  the  superior  maxillary  branch,  where  it  emerges  from 
the  foramen  rotundum.  Except  for  the  difference  in  point  of  insertion, 
direction,  and  depth,  the  process  is  the  same  as  already  described  for 
the  third  branch.  When  the  nerve  is  reached  characteristic  pain  is  felt 
in  the  nose,  upper  lip,  and  upper  teeth.  If  on  withdrawing  the  stylet 
there  is  no  bleeding,  one  c.  c.  of  cocain  solution  should  be  injected,  waiting 
to  see  if  the  eye  is  disturbed  by  it.  If  there  is  any  diplopia  or  any  other 
indication  of  disturbance  within  the  orbit,  the  alcohol  must  not  be  in- 
jected at  that  point.  If  the  orbit  is  not  disturbed,  from  1  to  2  c.  c.  (15 
to  30  minims)  of  the  alcohol  solution  is  to  be  slowly  injected.  If  this 
is  successfully  placed  the  distribution  of  the  nerve  will  he  numb  and 
analgesic. 

This  injection  is  often  more  difficult  to  make  than  that  into  the  third 
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branch.  The  pterjgomaxillary  fissure  may  be  very  narrow  and  thus 
greatly  restrict  the  range  of  movement  within  the  sphenomaxillary  fossa, 
even  making  it  impossible  to  reach  the  foramen.  The  coronoid  process 
of  the  mandible  may  come  so  far  forward  that  the  needle  must  be  intro- 
duced further  forward  and  lower,  thus  changing  the  direction  of  the 
needle  and  increasing  the  depth  necessary. 

Offerhaus  (26)  has  devised  a  rule  for  finding  the  depth  of  the  fora- 
men rotundum  like  that  for  the  foramen  ovale.  The  foramen  rotundum 
is  in  the  same  sagittal  plane  as  the  inner  surface  of  the  last  upper  molar 
tooth,  at  its  neck,  or  the  corresponding  part  of  the  alveolar  border.  If, 
therefore,  the  distance  between  the  inner  surfaces  of  the  last  upper  molar 
teeth  or  the  corresponding  parts  of  the  alveolar  arch  is  measured,  half  of 
this  distance  is  the  distance  of  the  foramen  rotundum  from  the  median 
plane.  Suppose  the  distance  between  the  teeth  is  4  cm.,  then  the  foramen 
rotundum  is  2  cm.  from  the  median  plane.  Xow  measure  with  the  cal- 
ipers the  distance  from  the  point  of  insertion  of  the  needle  to  the  cor- 
responding point  on  the  opposite  side.  Suppose  this  is  13.5  cm.,  then  the 
point  of  insertion  is  6.75  cm.  from  the  median  plane  and  the  foramen 
rotundum  is  6.75 — 2  or  4.75  cm.  from  the  plane  of  the  foramen  rotundum. 
If  we  allow  an  additional  2.5  millimeters  on  account  of  the  obliquity  of 
the  needle,  it  should  in  this  case  penetrate  to  a  depth  of  5  cm.  In  the 
small  skull  of  an  undersized  woman  the  depth  should  not  be  more  than 
4.5  cm. 

There  is  more  danger  of  accidents  and  complications  in  the  deep  in- 
jection of  the  middle  branch  than  in  that  of  the  third.  There  is  the  same 
danger  of  hematoma  if  the  vessels  are  diseased  and  trophic  disturbances 
have  been  more  serious.  Schlosser  (37)  caused  herpes  gangrenosus  in 
three  of  his  cases.  In  one  senile  patient  Patrick  "caused  a  free  deep 
hemorrhage,"  w^hich  was  foll6wed  by  necrosis  of  the  hard  and  soft  palate, 
with  loss  of  a  molar  tooth.  These  lesions  healed  and  the  pain  did  not 
return. 

The  principal  other  danger  is  from  the  entrance  of  alcohol  into  the 
orbit,  causing  paralysis,  especially  of  the  sixth  nerve.  This  is  usually 
transient.  Trophic  disturbances  in  the  eye,  such  as  ulceration  of  the 
cornea,  may  also  be  caused.  Aside  from  care  in  placing  the  needle,  the 
best  way  to  protect  the  contents  of  the  orbit  is,  first  to  inject  cocain,  as 
already  mentioned,  and  only  when  the  eye  is  undisturbed  to  follow  this 
up  with  alcohol.  Considering  the  great  number  of  deep  injections  done, 
accidents  or  complications  of  any  kind  have  been  very  few,  and  mostly 
of  a  very  slight  or  transient  character.  In  the  exceedingly  small  number 
of  serious  complications  the  patients  would  probably  still  choose  the  oper- 
ation and  all  its  results  rather  than  to  endure  the  torture  of  neuralgia. 
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Ophthalmic  Branch 

As  this  nerve  divides  while  still  within  the  cranium  into  its  nasal, 
frontal,  and  lacrimal  branches,  the  deep  injection  of  its  trunk  is  ont 
of  the  question.  The  nasal  branch  cannot  be  reached  without  damage  to 
the  important  motor  nerves  of  the  eye.  Levy  and  Baudouin  (22),  "in  the 
rare  cases  in  which  injection  at  the  supraorbital  notch  does  not  give  good 
results,"  have  injected  the  frontal  and  lacrimal  branches  by  passing 
the  needle  along  the  external  wall  of  the  orbit,  beginning  at  the  junction 
of  the  external  orbital  process  of  the  frontal  bone  with  the  malar.  The 
depth  is  limited  to  3  cm.  and  no  important  organ  is  touched.  One  natu- 
rally shrinks  from  invading  the  orbit  with  alcohol,  and  fortunately  severe 
eases  are  far  less  frequent  in  this  than  in  the  other  two  branches.  The 
supraorbital  injection  is  so  easily  done  and  is  generally  so  efficient,  es- 
pecially if  pain  in  the  middle  and  third  branches  is  controlled,  that,  for 
the  present  at  least,  the  orbit  can  be  let  alone. 

Schlosser's  Deep  Injections 

So  far  the  Levy  and  Baudouin  method  seems  certain  to  give  relief, 
for  a  time  at  least,  provided  the  nerves  are  properly  reached  and  infil- 
trated. In  case  the  easier  route  is  not  practicable  Schlosser's  more 
difficult  operation  should  be  tried.  It  is  possible,  too,  that  thoroughly 
executed  Levy  and  Baudouin  injections  might  fail  and  the  original  Schlos- 
ser  method  succeed,  because  in  the  latter  the  foramen  ovale  is  approached 
from  below,  and  the  needle  can  be  passed  through  the  foramen  into  the 
Gasserian  ganglion  itself. 

Surgical  Operations 

Although  there  is  good  reason  to  believe  that  many  patients  hereto- 
fore incurable  by  any  means  short  of  a  Gasserian  operation  will  at  least 
be  kept  comfortable  by  the  alcohol  injections,  it  is  not  to  be  expected  that 
all  will  be  so  fortunate.  Kiliani  (20)  has  been  quoted  as  saying:  "It 
is  my  belief  that  in  a  very  few  cases  of  treatment  by  injections  the  recur- 
rent attacks  are  fully  as  severe  and  less  prone  to  yield  to  treatment."  We 
may  hope  that  such  cases  will  be  only  a  very  small  proportion  of  the 
whole  number,  but,  when  the  alcohol  injections  definitely  fail  to  give 
relief,  and  the  case  is  one  of  true  neuralgia,  not  of  hysteria  on  the  one 
hand  nor  of  organic  cerebral  disease  on  the  other,  a  radical  operation  will 
be  advisable.  The  pain  impels  patients  to  accept  any  risk  of  death  or 
mutilation  that  affords  a  chance  to  escape  from  it,  and  surgeons  are  jus- 
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tified  in  performing  the  most  desperate  operations  that  promise  relief, 
provided  the  safer  measures  have  failed. 

Ligature  of  the  carotid  artery  promises  too  little  and  is  too  serious 
an  operation  to  be  recommended. 

Jaboulay  has  excised  part  of  the  skull  over  the  cortical  sensory  cen- 
ters on  the  side  opposite  the  pain  in  order  to  relieve  them  of  pressure. 
Although  these  centers  are  undoubtedly  the  ultimate  seat  of  the  pain, 
there  is  nothing  to  show  that  it  originates  in  theni,  while  there  is  much 
evidence  against  such  a  supposition.  This  operation  is  a  grasp  at  only 
a  very  remote  chance  of  relieving  pain.  It  might  give  temporary  relief 
in  the  rare  cases  in  which  neuralgic  pain  is  a  symptom  of  tumor  pressing 
upon  the  trigeminus. 

No  doubt  new  operative  methods  and  combinations  will  be  devised  for 
the  most  obstinate  cases.  Levy  and  Baudouin's  method  injects  the  second 
and  third  branches  just  outside  the  cranium,  but  leaves  the  Gasserian 
ganglion  intact.  Schlosser's  original  method  of  approaching  the  foramen 
ovale  from  the  mouth,  following  the  posterior  edge  of  the  external  ptery- 
goid plate,  has  the  advantage  that  the  needle  can  be  passed  through  the 
foramen  a  measured  distance .  into  the  ganglion,  which  can  thus  be  par- 
tially destroyed.  If,  in  addition  to  this,  by  using  the  old  operation 
through  the  antrum,  originally  devised  for  the  destruction  of  the  spheno- 
palatine (Meckel's)  ganglion,  the  needle  were  passed  directly  backward 
through  the  foramen  rotundum  for  just  the  right  distance,  all  of  the 
ganglion  except  the  ophthalmic  portion  could  be  destroyed  by  alcohol. 
This  is  all  that  was  done  by  gasserectomy  until  recently,  and  the  injec- 
tion from  both  directions  would  be  a  far  less  formidable  operation.  Pos- 
sibly the  whole  ganglion  or  its  entire  sensory  root  could  be  destroyed. 
How  much  danger  of  trophic  disturbance  in  the  ophthalmic  distribution 
there  would  be  could  not  be  told  in  advance,  but  it  seems  probable  that 
it  would  be  no  greater  than  in  gasserectomy. 

Intracranial  Gasserian  Operations. — These  are  the  final  resort.  The 
first  Gasserian  operations  consisted  in  cutting  the  second  and  third 
branches  at  their  entrance  into  their  foramina  and  tearing  out  the  cor- 
responding two-thirds  of  the  ganglion,  leaving  the  ophthalmic  portion 
attached  to  the  wall  of  the  cavernous  sinus.  It  was  a  difficult,  dangerous 
operation,  with  a  very  high  mortality  and  great  danger  of  serious  com- 
plications, especially  in  the  eye,  but  it  generally,  not  always,  put  an  end 
to  neuralgia  for  the  survivors. 

Abbe  sought  to  attain  the  same  result  by  cutting  the  second  and  third 
branches  and  inserting  a  piece  of  rubber  tissue  between  the  ganglion  and 
the  foramina.  Van  Gehuchten,  on  the  ground  that  regeneration  on  the 
central  side  of  a  spinal  root  ganglion  or  its  homologue,  the  Gasserian 
ganglion,  is  impossible,  suggested  the  mere  section  of  the  sensory  root, 
allowing  the  ganglion  and  its  peripheral  connections  to  remain  undis- 
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turbed.  This  has  the  advantage  of  severing  the  central  connection  of  the 
ophthalmic  as  well  as  of  the  other  branches.  It  has  been  done  by  Horsley 
and  by  Frazier  with  Spiller's  advice.  Gushing  (8),  from  an  experience 
of  twenty  cases,  claims  that  it  is  not  easier  to  cut  the  sensory  root  than 
to  excise  the  whole  of  the  ganglion,  which  he  has  succeeded  in  doing  in 
all  but  one  or  two  of  his  cases,  with  only  one  death  out  of  the  twenty. 
There  have  been  some  recurrences  in  Abbe's  cases,  but,  as  far  as  I  know, 
none  in  cases  of  section  of  the  sensory  root  or  of  complete  extirpation  of 
the  ganglion. 

I  therefore  would  choose  one  of  the  latter  operations,  with  a  preference  for 
Cushing's,  on  account  of  the  large  number  of  cases  in  which  it  has  been  suc- 
cessful, with  so  low  a  mortality.  As  to  the  relative  danger  of  trophic  complica- 
tions in  the  two  operations  I  know  of  no  facts  that  would  warrant  a  conclusion. 

We  may  hope  that  a  definite  limit  has  been  set  to  "this  hideous  dis- 
ease" by  gasserectomy  or  section  of  the  sensory  root,  but  this  is  by  no 
means  certain.  We  know  that  section  of  posterior  spinal  roots  does  not 
always  put  an  end  to  tabetic  or  neuralgic  pains  in  their  distribution. 
True,  the  recurrences  of  trigeminal  neuralgia  have  been  in  cases  where 
the  ganglion  was  probably  not  completely  removed,  but  in  these  the  re- 
current pain  has  not  been  limited  to  the  ophthalmic  branch.  For  the 
past  year  I  have  kept  an  old  man  free  from  pain  by  means  of  deep  in- 
jections of  alcohol  into  the  second  and  third  branches,  whose  pain  returned 
in  these  branches  with  great  severity  about  a  year  after  a  gasserectomy. 
If  it  be  said  that  this  was  an  incomplete  operation,  we  have  this  from 
Kiliani  (20)  :  "Gasserectomy  is  pronounced  the  only  certain  permanent 
cure  by  its  inventors  and  their  followers.  I  have  treated  by  injections 
and  freed  from  pain  six  cases  of  intracranial  operations,  with  complete 
recurrence  of  pain  worse  than  before  the  operation.  Of  these  six  opera- 
tions there  were  four  gasserectomies,  performed  by  our  best  surgeons, 
and  two  Abbe  operations  performed  by  himself.  Therefore,  it  seems  to 
me  there  is  no  permanent  cure  for  neuralgia."  We  may  expect,  however, 
that  in  the  future  the  cases  for  which  there  is  neither  permanent  cure  nor 
long  periods  of  relief  will  be  very  rare. 

Summary  of  the  Treatment  of  Trigeminal  Neuralgia 

1.  An  attempt  to  remove  all  local  and  constitutional  causes,  together 
with  incidental  relief  of  pain  as  far  as  may  be  necessary  and  possible. 
If  no  definite,  constitutional  cause  is  found,  salicylates  should  be  tried. 

2.  Soothing  local  measures,  especially  warmth  and  protection  from 
irritation.  As  long  as  there  is  a  fair  prospect  of  success,  these  measures 
should  be  persevered  in  without  depriving  a  nerve  of  its  sensibility,  for 
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the  pain  has  some  value  as  an  indication  that  there  is  a  constitutional 
or  local  cause  to  be  removed. 

3.  Galvanic  electricity. 

4.  Analgesics  and  narcotics. 

5.  Alcohol  injections  in  the  foramina  of  the  face. 

6.  Deep  alcohol  injections. 

7.  All  the  preceding  having  failed  and  the  pain  being  intolerable, 
gasserectomy  or  section  of  the  sensory  Gasserian  root. 


CERVICOOGCIPITAL    NEURALGIA 

Acute  neuralgia  of  the  occiput  and  neck  is  generally  caused  by  expo- 
sure to  cold  and  wet  and,  as  a  rule,  yields  readily  to  general  and  local 
warmth,  free  elimination,  and  a  salicylate.  Phenacetin  or  a  mild  opiate, 
such  as  codein  or  Dover's  powder,  may  also  be  advisable. 

Chronic  pain  in  this  region  should  cause  a  most  careful  search  for 
organic  disease  of  the  bones  or  spinal  membranes.  Idiopathic  chronic 
neuralgia  is  very  rare.  When  it  exists  the  general  treatment  of  trigeminal 
neuralgia  is  applicable.  Salicylate  of  sodium  and  potassium  iodid  should 
be  given  a  thorough  trial.  Galvanism,  a  large  anode  on  the  occiput,  with 
strong  currents,  if  necessary,  is  especially  recommended  by  Remak.  The 
great  occipital  nerve  can  be  injected  with  alcohol  where  it  emerges  from 
its  opening  in  the  trapezius  and  crosses  the  superior  curved  line  of  the 
occipital  bone,  2  cm.  from  the  median  line.  The  branches  of  the  cervical 
plexus  emerging  near  the  middle  of  the  posterior  border  of  the  sterno- 
mastoid  muscle  can  also  be  injected,  taking  care  to  avoid  the  external 
jugular  vein,  after  making  it  visible  by  compression  at  the  base  of  the 
neck.  Painful  points  along  the  course  of  the  nerves  may  also  be  injected 
immediately  beneath  the  skin. 


BRACHIAL  NEURALGIA 

Before  treating  brachial  pain  as  a  neuralgia,  the  possibility  of  its 
being  a  symptom  of  organic  disease  of  the  spine,  membranes,  cord,  or 
nerve  trunks  must  be  carefully  considered.  If  such  organic  disease  is 
found,  the  treatment  is  to  be  that  described  under  neuritis.  Constitutional 
causes  must  also  be  looked  for,  and,  if  found,  treated,  especially  rheu- 
matism, gout,  diabetes,  and  anem.ic  or  cachectic  conditions.  Inflamma- 
tion of  the  joint  or  bursal  sacs  about  the  shoulder  may  simulate  neural- 
gia, and  yet  require  altogether  different  treatment.  Oppenheim  says: 
"Taking  all  in  all,  I  regard  a  true,  pure  brachial  neuralgia  as  a  rare 
affection;  there  is  usually  a  background  of  hysteria  or  neurasthenia,  of 
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an  organic  disease,  or  a  constitutional  illness  (diabetes,  etc,)."  "I  have 
found  more  and  more  that  brachial  neuralgia  is,  as  a  rule,  a  brachial 
psychalgia."  It  is  of  the  utmost  importance  to  recognize  the  psychic 
element  in  such  cases,  for  the  right  treatment  is  that  of  hysteria  or  psych- 
asthenia,  and  any  other  is  sure  to  be  unsuccessful.  For  the  neuralgic 
element  proper  constitutional  treatment  is  most  important.  Locally  rest, 
Avarmth,  galvanism,  judicious  massage,  and  counterirritation  are  of  use. 
The  nerves  should  not  be  injected  or  stretched  as  long  as  there  is  any  pos- 
sibility of  the  arm  being  useful.  In  amputation  neuralgias  the  nerve 
trunks  may  be  sacrificed  or  the  spinal  roots  cut,  although  even  then  re- 
lief is  doubtful. 

INTERCOSTAL   NEURALGIA 

The  pains  symptomatic  of  organic  disease  of  the  spine,  membranes, 
or  cord  are  not  considered  here,  nor  are  the  referred  pains  of  visceral 
disease  as  described  by  Head.     Herpes  zoster  is  treated  separately. 

The  causal  and  constitutional  treatment  appropriate  to  neuralgia  in 
general  is  indicated  here.  Gout,  syphilis,  and  states  of  exhaustion  are 
especially  likely  to  call  for  treatment.  A  neurotic  factor  is  often  present, 
requiring  psychic  treatment.  Light  blistering  over  the  painful  points  may 
help.  Local  warmth  and  restriction  of  the  movement  of  the  ribs  by  a 
bandage  are  often  serviceable.  Stretching  of  the  nerves  and  resection  of 
ribs  have  been  done,  not  always  with  success.  It  would  be  better  to  inject 
alcohol  subcutaneously  over  the  painful  points  or  as  close  to  the  nerve 
trunk  as  possible. 

LUMBOABDOMINAL  AND  CRURAL  NEURALGIA 

Pains  in  the  distribution  of  the  lumbar  plexus  may  at  first  seem  to  be 
true  neuralgia.  Careful  examination,  however,  will  almost  invariably 
show  that  they  are  symptomatic  of  disease  of  the  spine  or  pelvis  or  of 
neuritis.  In  such  a  case  the  treatment  must  be  that  of  the  cause,  with 
incidental  relief  of  pain.  In  the  few  cases  that  may  be  regarded  as 
idiopathic  the  treatment  applicable  to  neuralgia  in  general,  with  local  rest, 
protection,  and  warmth,  is  indicated. 

PUDENDOHEMORRHOIDAL  NEURALGIA 

If  the  paroxysms  of  pain  are  in  the  spermatic  cord  and  testicle  a  sus- 
pensory bandage  should  be  worn  and  antineuralgic  and  narcotic  drugs 
used  sparingly.  A  neurotic  mental  condition  is  generally  present  and 
calls  for  psychic  rather  than  local  treatment.  Resection  of  the  testicular 
nerve  has  been  done  by  Chipault  with  success. 
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Pains  in  the  anns,  perinenm,  and  rectum,  when  not  due  to  organic 
nervous  disease,  such  as  tabes,  or  to  inflammation  of  the  pelvic  organs,  are 
generally  of  an  hysterical  or  neurasthenic  nature.  Careful  search  should 
be  made  for  a  local  cause,  such  as  hemorrhoids,  anal  fissure,  or  urethritis, 
in  order  to  remove  it  if  possible.  If  none  is  found,  the  pain  may  be  cau- 
tiously antagonized  by  suppositories  of  opium  or  cocain,  but  the  general 
mental  and  nervous  state  should  receive  the  chief  attention,  the  treatment 
being  that  of  hysteria  or  psychasthenia.  Local  treatment  of  any  kind,  if 
not  really  necessary,  is  often  harmful,  because  it  keeps  the  patient's  mind 
on  his  pains.  A  single  thorough  examination  followed  by  assurance  that 
the  local  conditions  are  all  right,  with  concentration  of  attention  on  some 
other  condition  which  can  be  favorably  modified,  is  often  the  best  treat- 
ment. 

COCCYGODYNIA 

Pain  of  a  neuralgic  character  referred  to  the  coccyx  may  be  due  to 
local  injury,  as  from  parturition  or  a  fall,  or  to  inflammation  of  the  sur- 
rounding tissues.  A  careful  examination  should  be  made  and  any  local 
disease  should  be  treated  conservatively  on  surgical  principles.  All  the 
cases  I  have  seen  have  been  of  an  hysterical  character,  in  which  treatment 
of  the  general  nervous  and  emotional  condition  was  of  prime  importance, 
and  the  less  said  or  thought  about  the  coccyx  the  better.  Excision  of  the 
cocc}"x  has  generally  been  a  useless  and  harmful  operation  performed  on 
a  mistaken  diagnosis.  Unless  there  is  unmistakable  visible  deformity  or 
gross  disease,  operation  is  far  more  likely  to  aggravate  the  complaints 
than  to  cure. 

HERPES  ZOSTER 

It  is  now  safe  to  regard  the  peculiar  eruption  of  herpes  zoster  as  being 
in  every  case  the  trophic  expression  of  inflammation  of  the  corresponding 
ganglion  of  the  posterior  root,  whether  spinal  or  cranial.  The  older  ob- 
servations of  zoster,  apparently  due  to  inflammation  of  the  nerve  trunks, 
nerve  roots,  or  posterior  columns  of  the  cord  without  lesion  of  the  root 
ganglion,  were  probably  wrong  because  of  defective  methods  of  studying 
the  ganglion.  In  the  most  typical  cases  the  disease  appears  to  be  an 
idiopathic  inflammation  of  one  or  more  of  the  root  ganglia,  analogous  to 
poliomyelitis,  due  to  an  unkno^Ti  specific  germ.  This  form  of  the  dis- 
ease runs  a  short  course,  reaching  its  height  in  a  few  days,  and  then 
rapidly  subsiding,  although  some  of  its  bad  effects  may  persist.  One 
attack  of  this  kind  confers  immunity.  Purely  toxic  conditions  may  also 
cause  herpes  zoster,  especially  arsenical  poisoning.  Gout  is  a  possible 
toxic  cause.      In  addition  to  the  idiopathic  and  toxic  cases,   there  arc 
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symptomatic  ones  in  which  the  inflammation  of  the  root  ganglion  is  secon- 
dary to  adjacent  organic  disease,  as  in  Pott's  disease  or  any  of  the  forms 
of  spinal  meningitis. 

Treatment  as  to  Cause. — If  any  primary  organic  or  toxic  disease  can 
be  discovered,  its  importance  will  overshadow  that  of  the  complicating 
zoster,  and  its  treatment  will  naturally  be  the  first  consideration.  If  the 
case  is  idiopathic  there  is  no  way  at  present  of  influencing  its  course. 
^Naturally  one  would  keep  the  patient  at  rest,  open  the  bowels,  and  admin- 
ister salicylate  of  sodium,  salophen,  or  aspirin.  In  addition  to  this,  as 
hexamethylenamin  is  known  to  exert  some  antiseptic  effect  on  the  cerebro- 
spinal contents,  it  would  be  wise  to  administer  it  if  the  patient  is  seen 
early,  gm,  0.5   (7^/4  grains)  three  or  four  times  daily  for  an  adult. 

Local  Treatment. — This  consists  essentially  in  protecting  the  vesicles 
from  irritation  and  infection.  Starch  or  talcum  powder  with  an  addition 
of  ten  per  cent,  of  the  finest  powdered  boric  acid  should  be  applied  freely 
to  the  affected  skin  and  a  binder  of  fine  muslin  or  linen  be  smoothly  and 
firmly  applied,  so  as  to  prevent  any  friction  from  the  clothing.  One  to 
three  per  cent,  of  powdered  camphor  may  be  added  to  allay  burning  and 
itching.  If  the  pain  is  severe,  instead  of  the  powder  a  one  per  cent, 
ointment  of  cocain,  eucain,  or  stovain  in  lanolin  and  vaselin  may  be 
spread  on  the  cloth  and  applied.  A  fifty  per  cent,  solution  or  ointment 
of  ichthyol  acts  well.  [I  have  had  good  results  by  strapping  with  zinc 
oxid  rubber  adhesive  plaster  when  this  can  be  done.  But  it  is  necessary 
to  employ  a  well  made  and  pure  oxid  of  zinc  plaster.  Even  then  some 
patients  are  found  whose  skin  does  not  tolerate  it. — Editor.]  The  vesicles 
should  not  be  opened  unless  they  are  so  tense  as  to  increase  the  pain, 
when  they  may  be  incised  at  the  summit.  All  irritating  substances 
should  be  scrupulously  avoided,  for  the  skin  lesions  may  increase  both 
in  extent  and  in  severity  after  any  local  application,  and  then  the  patient 
is  very  likely  to  think  a  great  mistake  has  been  made,  unless  he  knows 
that  the  dressing  is  of  a  mild  and  soothing  character. 

Late  Pain. — After  an  attack  of  herpes  zoster,  it  sometimes  happens, 
especially  in  the  debilitated  or  aged,  that  the  pain  persists  for  weeks  or 
even  for  an  indefinite  time.  This  is  probably  due  to  cicatricial  changes 
in  the  root  ganglia.  Measures  to  build  up  the  general  health  and  promote 
absorption  are  indicated.  Strychnia,  iron,  and  potassium  iodid  or  the 
iodid  of  iron  are  valuable.  I  see  no  reason  to  expect  any  good  from  the 
preparations  of  phosphorus  in  such  cases.  Cod-liver  oil  may  be  very  use- 
ful where  it  can  be  digested ;  if  it  is  not  well  borne,  butter  and  cream  are 
good  substitutes.  Small  blisters  over  the  affected  spinal  ganglia  may  help, 
and  light  touches  with  the  Paquelin  cautery  are  still  more  effectual. 
Analgesics  and  narcotics  are.  to  be  used  as  in  neuritis  and  neuralgia.  The 
periphery  must  be  protected  from  irritation  of  nil  kinds,  mechanical,  ther- 
mal, and  chemical.     If  the  nerve  trunk  has  no  important  motor  functions 


360  THE    NEUEALGIAS 

and  other  means  fail,  alcohol  injection  should  be  tried.  It  will  not  be  as 
effectual  as  in  true  neuralgia,  because  there  is  organic  disease  central  to 
the  injection,  but  cutting  off  impressions  from  the  periphery  may  do  good 
by  giving  the  inflamed  ganglion  rest.  The  epidural  injections  of  Cathelin 
have  a  special  value  in  such  cases,  as  the  solution  can  come  into  close 
relation  with  the  root  ganglia  unless  they  are  situated  too  high.  Gowers 
quotes  Sir  William  Jenner  as  telling  of  a  patient  who,  in  the  days  before 
anesthesia,  endured  the  excision  of  the  skin  area  affected  by  zoster,  and 
then,  finding  he  was  not  relieved,  killed  himself.  Even  in  a  less  extreme 
case  than  this,  other  means  of  relief  failing,  section  of  the  posterior  roots 
should  be  tried,  although  the  ultimate  value  of  this  operation  is  still  un- 
settled. 
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CHAPTER   V 

DISEASES    OF   THE   BRAIN   COVERINGS 

Julius  Geinkek 

INTRODUCTION 

Perhaps  in  no  department  of  medicine  is  diagnosis  more  essential  for 
the  proper  application  of  treatment  than  in  that  of  neurology.  And, 
largely  because  so  much  time  must  be  devoted  to  each  routine  examina- 
tion, neurologists  have  earned  the  unenviable  reputation  of  being  only 
diagnosticians.  The  author  of  these  chapters  has  aimed  to  disprove  the 
charge,  not  by  introducing  each  disease  v^^ith  an  interminable  array  of 
details  on  treatment,  but  by  attempting  to  supply  the  reader  with  a  serv- 
iceable guide  in  the  management  of  the  most  obdurate  diseases  known 
to  mankind.  For  reasons  that  are  evident,  he  has  also  deemed  it  ex- 
pedient to  precede  the  discussion  of  the  treatment  of  each  disease  with  a 
concise  description  of  the  disease  as  a  whole. 

I.    DISEASES    OF    THE   DURA   MATER 

A.     Pachymeningitis    Externa 

Inflammation  of  the  external  layer  of  the  dura  is  usually  caused  by 
extension  of  disease  from  the  cranial  bones.  Forming  the  periosteum  of 
the  skull,  the  dura  may  become  infected  by  mere  continuity  from  frac- 
ture or  other  trauma.  By  contiguity  osteomyelitis,  caries,  syphilis,  erysip- 
elas, or  neoplasm  of  the  skull  may  give  rise  to  dural  inflammation. 

The  treatment  is  purely  surgical  and  identical  with  that  of  the  un- 
derlying conditions. 

B.     Pachymeningitis    Interna    H^emorrhagica 

Of  greater  importance  from  a  therapeutic  point  of  view  is  the  variety 
of  inflammation  involving  the  inner  layer  of  the  dura.     It  is  necessary 
to  review  briefly  some  points  in  pathology,  etiology,  and  diagnosis. 
362 


DISEASES    OF    THE    DURA    MATEE  363 

The  essential  pathology  in  pachymeningitis  interna  ha^morrhagica  is 
found  on  the  inner  surface  of  the  dura  in  the  form  of  membranous  de- 
posits, in  which  are  imbedded  fragile  blood  vessels  with  a  tendency  to 
repeated  hemorrhages.  By  an  increase  of  fibrinous  deposits  a  mass  of 
variable  size  may  form  which  resembles  a  blood  tumor,  both  in  appear- 
ance and  its  symptomatology.  It  is  not  quite  settled  whether  fibrinous 
formation  precedes  hemorrhage  or  whether  the  latter  is  the  cause  of  the 
former  by  the  formation  of  organized  clots  adhering  to  the  dura.  Which- 
ever view  is  correct,  the  localization  of  this  process  takes  place  with  spe- 
cial preference  over  the  parietal  and  frontal  areas  in  the  neighborhood 
of  the  longitudinal  sinus. 

The  disease  selects  individuals  past  50  years  of  age,  and  especially 
those  who  have  become  weakened  by  alcohol,  syphilis,  cachexias  of  various 
kinds,  or  are  the  subjects  of  general  paresis  or  other  chronic  brain  disease 
of  the  atrophic  type.  Suiferers  from  blood  diseases,  such  as  pernicious 
anemia,  scurvy,  hemophilia,  purpura  ha?morrhagica,  etc.,  are  also  prone 
to  develop  this  condition.  In  the  majority  of  instances,  in  addition  to 
the  several  predisposing  causes  mentioned,  trauma  plays  the  most  prom- 
inent role  in  the  production  of  symptoms. 

Symptoms. — !No  distinction  is  made  between  symptoms  arising  from 
hemorrhage  and  those  caused  by  inflammation.  As  a  rule,  the  general 
signs  predominate  over  the  focal  ones.  Depending  upon  the  frequency 
and  amount  of  hemorrhage,  the  symptoms  will  be  either  mild  or  severe, 
with  or  without  remissions  of  varying  duration.  In  this  respect  menin- 
geal hemorrhages  differ  from  those  occurring  as  spontaneous  intracranial 
bleedings,  in  which  latter  a  single  large  mass  of  blood  is  usually  thrown 
into  the  brain,  plowing  it  up  and  causing  symptoms  in  one  hemisphere, 
hemiplegic  or  monoplegic  in  kind.  In  pachymeningitis  interna  haemor- 
rhagica,  however,  symptoms  are  more  apt  to  be  bilateral  in  distribution. 

The  symptom  of  greatest  importance,  because  most  frequently  pres- 
ent, is  headache.  The  head  pain  is  not  always  intense,  varies  in  duration, 
and  is  often  accompanied  by  vertigo  and  a  tendency  to  nausea  and  vomit- 
ing. There  are  usually  general  weakness,  mental  and  physical  lassitude, 
and  absence  of  initiative.  Of  the  somatic  signs  a  frequent  complaint  is 
the  inability  to  tolerate  light  and  noise — so-called  hyperesthesia  of  the 
special  senses.  Insomnia  is  common.  There  are,  besides,  changes  in  the 
size  of  the  pupils — they  may  be  small,  large,  or  unequal.  Nystagmoid 
jerkings  in  the  eyeballs  and  spasmodic  twitchings  in  the  muscles  of  the 
face  or  of  the  extremities  are  not  uncommon.  Toward  the  end  tliere  ap- 
pears somnolence  of  varying  degree;  distinct  motor  paralysis  with  fever 
and  convulsions  may  close  the  scene. 

The  prognosis  is  exceedingly  grave.  The  tendency  is  for  repeated 
hemorrhages  to  occur  at  short  or  long  intervals,  sooner  or  later  leading  to 
a  fatal  termination. 
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Prophylaxis 

Diiral  inflammation  being  always  secondary  to  other  disease  proc- 
esses, prophylaxis  must  confine  itself  to  the  treatment  of  the  underlying 
condition.  If  the  cause  be  syphilis,  a  rigid  course  of  antispecific  treat- 
ment should  be  instituted.  In  nephritic  and  cardiac  conditions  the  heart 
and  kidneys  must  be  treated. 

The  patient's  life  must  be  so  regulated  as  to  avoid  worry  and  physical 
and  mental  stress.     The  diet  should  be  nutritious  and  non-stimulating. 

Treatment 

To  combat  the  disease  itself  our  efforts  are  directed  toward  the  pre- 
vention of  congestion  and  fluxes  to  the  brain.  We  endeavor  to  stop  the 
hemorrhages  by  the  use  of  ice  and  cold  applications  to  the  head.  In  robust 
individuals  leeches  or  wet  cups  may  be  placed  near  the  region  of  the  longi- 
tudinal sinus,  or  over  the  mastoid  processes.  To  reduce  congestion  we 
administer  laxatives  and  drastic  cathartics,  thereby  attempting  deflection 
of  the  blood  current  from  brain  to  intestines. 

Symptomatic  Treatment. — For  the  headache  ice  to  the  head  and  local 
depletion  are  indicated.  Occasionally  the  administration  of  any  of  the 
coal-tar  derivatives,  such  as  antipyrin,  15  grains  (1  gm.)  ;  phenacetin,  10 
grains  (0.6  gm.)  ;  aspirin,  10  grains  (0.6  gm.),  gives  prompt  relief  to 
the  patient.  When  everything  else  has  failed,  and  only  then,  is  the  hypo- 
dermic use  of  morphin  justified.  In  weak  heart  with  fluttering  pulse 
cardiac  stimulants  are  in  order. 

Surgical  Treatment. — When  localizing  symptoms,  such  as  one-sided 
epileptic  convulsions,  unilateral  paralysis,  hemianesthesia,  hemianopsia, 
or  aphasia,  enable  one  to  diagnose  the  seat  of  difficulty,  an  exploratory 
craniotomy  should  be  made  at  once. 

If  successful  in  finding  the  nidus  of  trouble,  clots  should  be  carefully  removed, 
bleeding  points  checked,  and  the  osteoplastic  flap  replaced.  In  at  least  one  case 
has  such  a  procedure  saved  one  of  my  patients. 

A  measure  advocated  by  Oppenheim  is  the  combination  of  bleeding 
with  sweatings.  In  skilled  hands  Neisser's  brain  puncture  may  not  only 
enable  a  localizing  diagnosis  to  be  made,  but  may  also  effect  a  cure  by  the 
removal  of  large  quantities  of  blood. 

C     Traumatic    Hematoma 

In  this  connection  may  be  discussed  the  hemorrhages  about  the  dura 
which  are  the  result  of  trauma.  These  hemorrhages  may  occur  between 
skull  and  dura,  called  extradural,  or  between  the  dura   and   arachnoid 
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membrane,  siibdnral.  The  extradural  hemorrhages  are  derived  from  the 
middle  meningeal  artery  or  its  branches,  and  are  commonly  caused  by 
fracture  of  the  skull.  Of  all  traumatic  intracranial  hemorrhages  those 
from  the  meningeal  arteries  are  the  most  frequent. 

The  hemorrhages  on  the  inner  surface  of  the  dura  are  derived  from 
torn  veins  about  to  empty  into  the  various  sinuses,  or  they  may  come 
from  the  sinuses  themselves.  In  this  class  belong  the  meningeal  hemor- 
rhages of  the  newborn,  which  so  frequently  terminate  in  permanent  par- 
alysis, idiocy,  or  epilepsy.  As  these  conditions  receive  mention  in  another 
place,  they  will  not  be  further  discussed  at  this  time.  In  order  to  pro- 
duce a  blood  tumor,  the  violence  applied  to  the  head  need  not  be  exces- 
sive. In  fact,  the  skull  has  often  been  found  uninjured,  while  extensive 
bleeding  was  going  on  within.  In  both  the  extra-  and  the  subdural  va- 
rieties of  traumatic  hemorrhage  the  brain  substance  is  not  necessarily 
damaged,  as  it  is,  for  instance,  in  subarachnoid  bleeding.  Regarding 
the  location,  both  extra-  and  subdural  hemorrhages  take  place  on  the  side 
of  the  injury,  but  the  opposite  side  may  become  implicated  by  "contre- 
coup."  The  amount  of  blood  poured  out  in  each  case  will  largely  depend 
upon  the  size  of  the  vessel  involved.  The  hemorrhage  may  become  cir- 
cumscribed and  appear  in  the  form  of  a  so-called  hematoma,  or  it  may 
spread  diffusely  over  a  large  area — in  some  instances  covering  almost 
an  entire  hemisphere. 

Symptoms. — Immediately  upon  the  receipt  of  an  injury,  such  as  a 
blow  upon  the  head,  the  patient  may  suifer  from  concussion  of  the  brain 
with  its  concomitant  shock,  but  soon  consciousness  is  regained.  How- 
ever, as  the  bleeding  proceeds,  the  patient  gradually  becomes  stuporous 
and  even  comatose,  unless  hemorrhage  can  be  arrested.  The  interval  of 
time  between  trauma  and  the  development  of  symptoms  varies  from 
several  hours  to  even  weeks.  The  rule  is  for  a  patient  to  become  de- 
lirious or  somnolent  within  a  few  hours.  Stupor  may  then  deepen  into 
coma,  with  slow  respiration,  retarded  pulse,  and  stertorous  breathing — all 
characteristic  signs  of  cerebral  hemorrhage  and  brain  pressure.  Accord- 
ing to  Pagenstecher,  the  mass  of  blood  must  have  obtained  a  circumfer- 
ence of  between  37  and  42  centimeters  before  symptoms  of  pressure  can 
become  manifest.  Prior  to  the  development  of  coma,  optic  neuritis  may 
be  observed  on  the  side  of  the  trauma;  also  unilateral  or  bilateral  con- 
vulsions. On  the  side  opposite  to  the  injury  there  may  appear  tonic 
spasm,  opisthotonos,  Kernig's  sign,  and  later  motor  paralysis.  As  pre- 
viously intimated,  the  hemiplegia  or  monoplegia  may  be  on  the  same  side 
as  the  trauma,  provided  the  opposite  side  of  the  brain  sustained  the  brunt 
of  the  attack  by  virtue  of  "contre-coup."  Aphasia  will  indicate  that  the 
damage  has  affected  the  centers  of  speech,  which  are  situated  on  the  left 
side.  Hemianesthesia  and  hemianopsia,  if  ])resent,  will  also  guide  one  to 
a  proper  localization  of  the  hemorrhage. 
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In  the  absence  of  any  focal  symptoms  it  is  important  to  study  an 
existing  slight  asymmetry  of  the  face,  twitchings  of  muscles,  unilateral 
exaggeration  of  knee  and  Achilles  reflexes,  and  to  examine  for  Babinski, 
Oppenheim,  and  Gordon  signs.  The  character  of  the  coma  may  occasionally 
assist  in  diagnosis:  it  is  seldom  profound  and  often  only  transient.  A 
peculiar  dazed  state  following  coma  is,  according  to  Kocher,  quite  signifi- 
cant for  this  condition.  If  the  hemorrhage  is  at  or  near  the  base  of  the 
brain,  cranial  nerve  palsies  may  direct  attention  to  its  location.  In  any 
hemorrhage  of  considerable  size  patients  die,  unless  energetically  treated, 
and  even  then  they  cannot  always  be  saved.  In  slight  hemorrhage  gen- 
eral symptoms  subside  and  the  focal  signs  resulting  from  organized  clots 
take  their  place.  Perhaps  only  then  may  we  discover  the  lighter  grades 
of  hemiplegia,  hemianesthesia,  and  unilateral  epilepsy — all  of  which  may 
become  more  or  less  permanent.  In  some  cases  the  symptoms  are  so  ill 
defined  from  the  beginning  that  the  condition  is  not  diagnosed  until  ver- 
tigo, headache,  weakness,  poor  memory,  and  lack  of  mental  concentration 
become  evident,  and  direct  our  attention  to  what  had  at  first  appeared  as 
an  insignificant  trauma. 

Diagnosis.- — Hemorrhage  is  occasionally  confounded  with  concussion 
and  contusion  of  the  brain.  It  is  important  to  remember  that  in  the  lat- 
ter states  symptoms  develop  almost  immediately,  while  in  meningeal 
hemorrhage  there  is  usually  a  latent  interval. 

Lumbar  puncture  may  help  in  the  differential  diagnosis;  if  the  fluid 
is  yellowish  or  reddish,  it  demonstrates  the  probable  existence  of  hemor- 
rhage. Other  tests  will  corroborate  this  finding.  Even  in  excessive  bleed- 
ing the  spinal  fluid  may  not  differ  from  the  normal.  Oppenheim  advises 
cerebral  puncture  after  the  method  of  Neisser-PoUack,  not  only  for  diag- 
nosis, but  also  for  treatment. 

Treatment 

When  a  hemorrhage  from  the  middle  meningeal  artery  has  been  diag- 
nosed, the  only  course  open  to  the  physician  is  to  trephine,  clear  out  the 
clots,  look  for  and  ligate  the  bleeding  artery.  Before  resorting  to. this 
radical  procedure  it  is  absolutely  necessary  to  have  made  a  focal  diag- 
nosis. Timely  operation  has  saved  many  lives.  That  non-interference 
is  almost  certain  to  cause  a  fatal  termination  has  been  properly  emphasized 
by  W.  W.  Keen.  Wiesmann  states  that,  of  147  cases  treated  expectantly, 
131  died — 89.1  per  cent.;  of  110  cases  treated  actively,  only  36  died — 
32.7  per  cent.  In  the  majority  of  his  fatal  cases  the  clot  was  not  removed 
because  it  could  not  be  reached. 

Concerning  the  side  of  the  skull  which  should  be  operated  on,  we  must 
be  guided  entirely  by  localizing  signs  rather  than  by  the  site  of  the  in- 
jury.    Kronlein  trephined  4  cases  of  rupture  of  the  middle  meningeal, 
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and  in  2  of  these  he  removed  the  clot,  and  the  patients  recovered.  In 
other  cases  he  failed  to  find  it,  and  those  patients  died.  According  to 
Kronlein,  quoted  by  Keen,  in  by  far  the  greatest  number  of  cases  the 
clot  can  be  best  reached  by  trephining  at  a  point  one  inch  behind  the 
external  angular  process  of  the  frontal  bone,  at  the  level  of  the  upper  bor- 
der of  the  orbit.  Should  this  not  reach  the  clot,  then  a  second  trephine 
opening  should  be  made  just  below  the  parietal  bone  at  the  same  level  as 
the  former.  By  not  making  this  last  opening  he  lost  the  two  patients 
alluded  to.  By  the  anterior  opening  access  is  had  to  the  main  trunk  of 
the  anterior  branch  of  the  middle  meningeal  artery;  by  the  posterior, 
to  the  posterior  branch.  In  many  cases  there  will  be  doubt  as  to  which 
branch  is  involved;  the  two  openings  will,  therefore,  lead  to  the  desired 
goal  under  all  circumstances.  Having  made  one  or  both  of  these  open- 
ings, the  clots  are  removed,  and  either  opening  may  then,  if  'necessary, 
be  enlarged  with  rongeur  forceps,  in  order  to  gain  access.  If  the  pupils 
be  widely  dilated,  showing  that  the  clot  has  extended  toward  the  face, 
the  trephine  should  be  applied  about  half  an  inch  below  the  level  of  the 
upper  border  of  the  orbit  rather  than  at  its  level. 

If  no  localization  signs  are  present,  and  the  symptoms  of  hemorrhage 
proceed,  then  the  life  of  the  patient  is  in  danger,  and  it  will  be  best  to 
trephine  over  the  place  of  injury.  Several  authors,  recording  cures  of 
meningeal  hemorrhage  by  repeated  lumbar  punctures,  are  consequently 
strong  advocates  of  their  use.  Devrain  praises  this  procedure  in  birth  pal- 
sies when  the  fetus  is  apparently  dead.  Harvey  Gushing,  in  subdural 
hemorrhages  resulting  from  prolonged  labor,  opens  the  skull  and  clears 
out  the  clots.  He  maintains  that  the  operation  should  be  done  immediate- 
ly after  birth ;  delay  is  either  fatal  to  life  or  else  causes  irreparable  dam- 
age to  the  brain  structures,  commonly  seen  as  birth  palsies  of  hemiplegic 
or  monoplegic  distribution,  with  or  without  epilepsy.  These  views  on 
the  surgical  treatment  are  largely  taken  from  Keen,  with  whom  I  fully 
coincide. 

n.    ACUTE   INFLAMMATION    OF    THE    SOFT    CEREBRAL 

MEMBRANES 

Introducticn. — The  leptomeninges  may  be  considered  a  closed  lymph 
sac,  of  which  the  inner  layer  dips  down  into  all  the  fissures,  becoming 
intimately  connected  with  the  brain  substance.  From  this  layer  originate 
the  capillary  vessels  which  nourish  the  brain.  Between  this  and  the  outer 
layer  we  find  the  so-called  subarachnoid  fluid.  The  pia  may  be  considered 
a  serous  membrane  in  the  same  sense  as  the  peritoneum.  Just  as  infec- 
tions reach  the  peritoneum  from  the  viscera  to  which  it  is  reflected,  so  do 
infectious  processes  spread  into  the  cranium  from  adjoining  territory — 
the  several  sinuses,  orbit,  ear,  mouth,  antrum  of  Highmore,  etc.     Inflam- 
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mation  of  the  soft  membranes  is  always  the  result  of  an  infection  which 
has  gained  access  to  the  arachnoid  space,  that  is,  between  the  two  layers 
of  the  leptomeninges.  The  cerebral  membranes  being  continuous  with 
the  coverings  of  the  cord  and  the  lining  of  the  ventricular  system,  we  may 
have  an  extension  of  disease  from  these  sources.  As  there  exist  no  anatom- 
ical limitations  to  the  spread  of  the  inflammation,  it  may  become  more 
or  less  diffuse.  This  is  well  exemplified  in  the  variety  called  epidemic 
cerebrospinal  meningitis,  in  which  the  membranes  of  the  brain  and  spinal 
cord  are  involved.  The  inflammation  is  not  always  diffuse.  In  some 
cases  the  convexity  suffers  most,  while  in  others,  as,  for  instance,  the 
tuberculous  variety,  the  base  of  the  brain  is  principally  affected.  In  the 
last  location  conditions  are  particularly  favorable  for  the  development  of 
inflammation,  the  large  cisterns  with  their  slow  lymph  currents  offering 
exceptional  opportunities  for  microbes  to  flourish  and  to  multiply. 

By  means  of  a  spinal  puncture  it  is  possible  to  diagnose  the  kind  of 
microbe  causing  meningitis.  In  this  place  mere  enumeration  of  them 
must  suffice.     There  are: 

1.  Erenkel's  pneumococcus. 

2.  Diplococcus  intracellularis  meningitidis  (Weichselbaum). 

3.  Streptococcus. 

4.  Staphylococcus. 

5.  Typhoid  and  paratyphoid  bacillus. 

6.  Colon  bacillus. 

7.  Influenza  bacillus. 

Cerebral  meningitis  rarely  or  never  occurs  as  an  independent  affection. 
Nearly  all  cases  originate  from  an  infectious  depot  outside  the  cranial 
cavity.  We  recognize  two  paths  by  which  the  cerebral  membranes  may 
become  infected :  first,  by  the  blood  current,  this  being  the  common  carrier 
for  the  various  acute  infectious  diseases;  second,  by  the  lymph  current. 
Through  the  last  route  microbes  arrive  from  the  contiguous  accessory  cavi- 
ties, as  the  sinuses,  the  nasopharynx,  and  the  orbit.  In  like  manner 
inflammations  from  the  cervical  membranes  spread  to  the  cerebral 
meninges. 

A.     Acute   (Purulent)    Cerebral  Meningitis  or  Leptomeningitis 

S3nnptoms.  — This  type  is  usually  ushered  in  with  the  phenomena  of  an 
acute  infectious  disease,  unless  masked  by  the  symptoms  of  another  dis- 
ease of  w'hich  this  is  a  complication.  A  typical  case  commonly  begins 
with  chills  and  fever,  severe  headache,  and  cerebral  vomiting.  Clouding 
of  consciousness  soon  follows,  and  in  fulminant  cases  coma  may  close  the 
scene. 

For  convenience  of  description  the  symptoms  are  divided  into  those 
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of  irritation  and  those  of  paralysis,  although  there  exists  no  sharp  line  of 
demarcation  between  them,  for  irritative  often  insensibly  merge  into 
paralytic  phenomena.  To  the  signs  of  irritation  belong  the  intense  head- 
ache, insomnia,  general  hyperesthesia,  as  well  as  the  hypersensitiveness 
of  the  special  senses,  such  as  intolerance  to  light  and  sound.  Other  of 
the  irritative  symptoms  are:  nystagmus,  twitchings  in  the  muscles  of  the 
face  and  of  the  extremities,  contracted  or  unequal  pupils,  spasticity  of 
the  muscles  of  the  neck  and  of  the  abdomen  (boat-shaped  abdomen),  and 
rigidity  of  the  back  muscles  causing  arching  (opisthotonos).  The  legs 
are  spastically  flexed,  and  in  some  cases  there  may  be  general  convul- 
sions. Kernig's  sign  is  a  prominent  and  characteristic  symptom,  though 
not  pathognomonic  of  cerebral  meningitis,  as  was  formerly  thought. 

Toward  the  end  of  the  disease  appear  the  symptoms  of  paresis  and 
paralysis.  Of  the  mental  functions  the  psychic  reactions  are  early  dis- 
ordered ;  increased  irritability  is  present.  Somewhat  later  there  is  lack 
of  responsiveness — the  sensorium  becomes  clouded  up  to  loss  of  conscious- 
ness. Of  motor  paralysis  we  have  strabismus,  either  temporary  or  per- 
manent. The  pupillary  narrowing  gives  way  to  dilatation,  with  loss  of 
reaction  to  light  and  accommodation.  Spasticity  in  the  extremities  is 
replaced  by  flaccid  paralysis,  terminating  in  hemiplegia  or  monoplegia. 
In  the  somatic  sphere  we  may  encounter  the  following  symptoms:  vomit- 
ing, constipation,  retention  or  incontinence  of  urine.  The  pulse  is  rela- 
tively retarded  early  because  of  vagus  irritation,  but  toward  the  end  it 
becomes  rapid,  owing  to  the  paralysis  of  the  vagus  nerve. 

Diagnosis. — It  is  not  always  easy  to  differentiate  the  various  types  of 
meningitis.  For  that  reason  Quincke's  lumbar  puncture  has  a  diagnostic 
value  of  great  importance.  It  will  not,  therefore,  be  out  of  place  to  de- 
scribe the  technique.  Though  Quincke  originally  recommended  his  lum- 
bar puncture  for  therapeutic  purposes,  this  method  has  recently  come  to 
be  utilized  more  often  in  diagnosis.  It  consists  essentially  in  obtaining 
a  small  amount  of  cerebrospinal  fluid  by  means  of  a  puncture  through 
the  spinal  membranes,  and  subjecting  the  same  to  a  chemical,  microscopi- 
cal, and  bacteriological  examination. 

The  technique  is  as  follows:  The  puncture  should  be  made  between 
the  third  and  fourth  lumbar  vertebrae  in  the  median  line  in  children,  and 
about  one-half  inch  to  one  side  in  adults.  This  point  may  be  determined 
by  drawing  a  line  from  the  highest  point  of  the  crests  of  the  ilia,  which 
will  cross  the  fourth  lumbar  interspace.  Another  aid  is  the  fact  that  the 
spinous  process  of  the  fifth  lumbar  vertebra  is  more  prominent  than  the 
spinous  processes  of  the  sacrum.  The  patient  should  preferably  be  placed 
on  the  left  side  with  the  thighs  flexed  upon  the  abdomen  and  the  head 
bent  forward  as  far  as  possible.  The  point  to  be  punctured  should  then 
be  marked  and  the  back  sterilized  in  the  usual  way.  The  needle,  pre- 
viously sterilized,  should  be  grasped  in  the  right  hand,  the  point  placed 
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over  the  mark  on  the  skin,  and  held  at  an  angle  of  forty-five  degrees  with 
the  surface  of  the  back  inclined  slightly  toward  the  median  line.  It 
should  then  be  pressed  forward  slowly  and  steadily.  When  it  has  been 
introduced  from  two  and  one-half  to  three  and  one-half  inches,  it  may  be 
assumed  that  it  has  entered  the  canal,  and  the  mandril  may  be  withdrawn. 
When  the  fluid  begins  to  flow  the  manometer  should  be  attached  and  the 
pressure  measured.  The  fluid  is  then  allowed  to  flow  into  a  glass  tube 
until  it  begins  to  drop  slowly,  when  the  needle  is  withdrawn  and  the 
puncture  sealed  with  flexible  collodion.  If  the  needle  strikes  bone  it 
should  be  withdrawn  and  reintroduced  in  a  different  direction.  Should 
it  become  clogged,  the  trocar  may  be  reintroduced  to  clear  it.  If  the 
patient  becomes  dizzy  and  complains  of  headache,  the  operation  should 
be  discontinued. 

As  a  rule,  no  anesthetic  is  required,  but  an  ethyl  chlorid  spray  may 
advantageously  be  used.  It  is  understood  that  this  little  operation  must 
be  done  under  perfect  asepsis.  For  diagnostic  purposes  a  small  amount 
of  fluid  is  sufficient. 

The  normal  pressure  is,  according  to  Quincke,  forty  to  sixty  milli- 
meters of  water,  though  he  only  considers  an  increase  to  over  150  mm.  to 
be  pathologic.  Under  pathologic  conditions  the  pressure  may  increase  to 
TOO  mm.  Roughly,  we  estimate  the  pressure  by  the  rapidity  of  the  flow, 
so  that,  if  in  a  short  time  thirty  to  forty  c.  c.  of  liquid  escapes,  we  con- 
clude that  there  is  a  pathologic  increase.  The  increase  of  quantity  and 
pressure  occurs  under  various  conditions,  especially  in  cerebral  tumor, 
all  varieties  of  meningitis,  chlorosis,  and  edema  of  the  brain. 

From  the  physical  appeara:nce  of  the  fluid  alone  we  can  often  make 
a  correct  diagnosis.  The  fluid  is  clouded  in  the  purulent  and  epidemic 
varieties  of  meningitis.  It  may  be  turbid  in  tuberculous  meningitis,  but 
this  is  especially  characteristic  of  the  different  forms  of  purulent  menin- 
gitis. If  no  pus  appears  to  be  present,  the  polynuclear  leukocytes  will 
sometimes  reveal  the  purulent  condition.  In  tuberculous  meningitis  the 
lymphocytes  predominate,  while  there  may  be  only  a  few  leukocytes 
present. 

The  bacteriologic  examination  is  extremely  important.  In  purulent 
meningitis  we  find  streptococci  and  staphylococci ;  in  epidemic  cerebro- 
spinal meningitis,  the  Diplococcus  intracellularis  meningitidis  of  Weich- 
selbaum ;  in  tuberculous  meningitis,  tubercle  bacilli.  The  last  are  usually 
found  in  the  flocculi ;  if  not  present  in  these,  the  centrifuge  may  reveal 
them.  If  the  fluid  appears  sterile,  as  it  often  does,  a  culture  may  give 
positive  results,  or  the  fluid  injected  into  a  rabbit  or  guinea-pig  may  de- 
velop typical  tubercles.  It  will  be  observed  that  the  careful  examination 
of  the  spinal  fluid  may  decide  an  otherwise  doubtful  diagnosis,  although 
in  the  majority  of  instances  a  lumbar  puncture  is  only  confirmatory  of 
the  diagnosis. 
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Lumbar  puncture  has  been  tried  as  a  therapeutic  measure  in  most 
diseases  of  the  brain  and  cord;  it  is  of  great  value  in  relieving  pres- 
sure when  there  is  an  excess  of  cerebrospinal  fluid,  and  also  in  removing 
with  the  fluid  the  toxic  agents  causing  the  disease.  It  is,  therefore,  ex- 
ceedingly useful  in  all  forms  of  meningitis,  and  has  been  of  great  serv- 
ice in  uremia.  Physicians  must  be  warned  that  lumbar  puncture  is  not 
a  procedure  to  be  used  indiscriminately,  as  a  number  of  deaths  have  re- 
sulted from  it  in  ill-chosen  cases.  It  is  contraindicated  when  arterio- 
sclerosis exists,  and  in  all  diseases  of  the  nervous  system  in  which  there 
are  not  present  symptoms  of  pressure.  For  diagnostic  purposes  it  should 
be  used  only  when  the  diagnosis  is  really  in  doubt. 

Prognosis. — The  prospects  for  recovery  in  diffuse  acute  cerebral 
meningitis  are  not  good.  The  majority  of  cases  die  after  a  period  of  days 
or  weeks.  We  hear  of  occasional  complete  recoveries,  but  most  of  these 
are  of  doubtful  authenticity.  Possibly  some  of  these  were  cases  of  serous 
meningitis  or  of  meningeal  irritation,  so-called  meningismus.  When  acute 
cerebral  meningitis  passes  on  toward  recovery,  the  acute  usually  changes 
into  a  subacute  course  and  the  symptoms  lose  their  virulence.  Patients 
recover  with  intellectual  deficit,  amounting  to  idiocy.  Deafness  from 
changes  in  the  inner  ear  is  common.  Blindness  resulting  from  optic 
atrophy  is  one  of  the  sequelse  of  leptomeningitis.  In  the  cases  of  menin- 
gitis following  other  diseases,  a  suppurating  ear,  or  trauma,  such  as  skull 
fracture,  the  mortality  is  high.  The  prognosis  will  depend  upon  whether 
surgical  intervention  is  undertaken  early  or  late.  Localized  forms  of 
meningitis  of  the  purulent  variety  may  recover  when  the  pus  depots  are 
thoroughly  evacuated. 

Prophylaxis 

In  a  disease  with  so  few  recoveries  prophylactic  treatment  occupies  a 
prominent  role.  It  will  be  our  duty  to  treat  promptly  all  local  suppurat- 
ing foci  near  the  head,  in  order  to  prevent  the  spread  of  an  infection 
to  the  meninges.  In  all  those  instances  in  which  a  primary  disease  cen- 
ter is  discovered,  be  it  near  or  far,  our  duty  is  to  attempt  instantaneous 
clearing  out  of  the  same,  regardless  of  its  situation.  If  the  starting  point 
of  meningitis  is  in  the  ear,  eye,  or  intraorbital  tissues,  these  will  require 
a  thorough  search  for  suppurating  depots.  The  nose  in  particular  con- 
stitutes a  prolific  source  of  infection.  In  every  suspicious  case  of  menin- 
gitis, therefore,  the  nose  will  have  to  be  hunted  down,  because  its  lymph 
vessels  have  a  direct  connection  with  those  of  the  meninges.  Its  mucous 
membrane  can  be  treated  advantageously  in  the  beginning  of  every  case. 
Likewise  must  the  frontal  and  maxillary  sinuses  receive  surgical  care. 
The  pharynx  being  another  source  of  infecti(m,  it  has  to  be  treated  ener- 
getically.    Any  existing  tonsillar  or  pharyngeal  inflammation  will,   of 
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course,  receive  immediate  consideration.  For  reasons  that  are  evident, 
abscesses,  carbuncles,  and  other  septic  foci  in  the  upper  portions  of  the 
neck  may  cause  meningitis.  Erysipelas  of  the  face  and  head  occasionally 
causes  meningitis  by  disseminating  the  septic  products  through  the  veins 
and  lymph  vessels  of  the  scalp.  As  a  matter  of  course,  the  underlying 
conditions  will,  have  to  be  dealt  with  in  no  uncertain  manner.  Even 
insignificant  traumata  about  the  head  should  be  given  immediate  surgi- 
cal attention,  for  from  such  sources  meningitis  may  develop  days  and 
weeks  after  the  trauma  had  been  forgotten  and  the  patient  had  considered 
himself  well.  Caries  of  the  skull  bones,  osteitis,  and  intracranial  neo- 
plasm, the  infectious  granulomata,  such  as  gumma  and  tubercle,  may 
all  produce  some  form  of  leptomeningitis.  The  indications  for  action  are 
clear:  extirpate  the  tumor  masses  and  remove  any  existing  pus  from  all 
extra-  and  intracranial  avenues. 

Summary. — Whenever  there  is  a  sign  of  beginning  cerebral  menin- 
gitis, the  rule  is  to  make  a  careful  local  examination  of  all  the  cavities  and 
sinuses  about  the  head,  then  to  search  out  the  pus  depots,  and  finally  to 
open  widely  and  drain  freely. 

Treatment 

Specific  Remedies. — At  present  no  specific  remedy  for  this  disease  is 
known.  Mercury  has  been  tried  and  success  has  been  reported  from  its 
use.  It  was  claimed  that  inunction  of  mercurial  salves  into  the  scalp 
is  capable  of  saving  lives.  This  appears  to  me  quite  doubtful,  and  I  can 
state  that  in  recent  years  not  much  is  heard  of  mercurial  treatment. 

[Unguentum  Crede  should  be  tried  in  every  case.  It  should  be  em- 
ployed in  large  doses,  one-third  of  a  pot  three  times  daily.  A  number 
of  cases  have  recovered  after  its  employment. — Editor.] 

Symptomatic  Treatment. — In  the  initial  stage  the  fever  should  be 
controlled  by  bathing.  As  in  other  conditions  w^e  are  occasionally  obliged 
to  make  use  of  the  salicylates,  also  of  antipyrin,  acetanilid,  and  phenace- 
tin.  Intense  headache  may  be  relieved  by  applications  of  cold  to  the 
head,  the  administration  of  bromids,  withdrawal  of  blood  by  means  of 
leeches  applied  to  the  mastoid  processes,  the  temples,  angles  of  the  orbit, 
and  the  nose.  To  most  patients  an  ice  bag  applied  to  the  shaved  scalp 
will  be  agreeable.  If  this  cannot  be  well  borne,  cloths  wrung  out  in  cold 
water  and  applied  to  the  head  and  neck  will  give  relief  for  the  nervous 
irritability  and  the  fever.  Laxatives  are  indicated,  because  of  the  pre- 
vailing tendency  to  constipation  throughout  the  course  of  this  disease. 
The  kidneys,  too,  must  not  be  forgotten,  as  retention  may  occur.  The 
patient  should  be  at  absolute  rest  in  a  cool,  darkened  room.  All  sources 
of  irritation  from  without,  such  as  noises,  bright  lights,  etc.,  should  be 
avoided.     In  recent  years  draining  of  the  ventricles  into  the  subdural 
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space  by  lumbar  puncture,  frequently  repeated,  has  found  many  advocates. 
In  children,  when  the  fontanelles  are  still  open,  they  are  utilized  for 
the  same  purpose.  The  benefits  are  obvious  in  some  cases,  but  many 
patients  are  not  at  all  influenced  by  any  mode  of  treatment. 

B.     Epidemic  Cerebrospinal  Meningitis 
See  Vol.  II,  Section  I,  Chapter  XII. 

C.     Tuberculous  Meningitis 

This  type  of  meningitis  occurs  most  frequently  in  childhood ;  the  atypi- 
cal forms  are  not  infrequently  seen  among  adults.  The  age  from  two 
to  twelve  years  seems  to  be  most  favorable  for  its  development.  A  super- 
ficial glance  at  the  pathological  anatomy  of  this  fatal  disease  will  explain 
most  of  the  symptoms.  It  is  well  to  bear  in  mind  that  the  pathological 
processes  take  place  principally  at  the  base  of  the  brain,  therefore  it  is 
also  called  basilar  meningitis. 

The  tubercles,  which  are  no  larger  than  a  millet  seed,  follow  the 
course  of  the  blood  vessels  at  the  base  of  the  brain  pretty  closely.  The 
circle  of  Willis,  the  Sylvian  fissure,  the  surface  of  the  pons,  the  lower 
aspect  and  sides  of  the  cerebellum  are  the  parts  most  often  involved. 
The  tubercles  are  often  found  over  the  bases  of  the  central  convolutions 
and  it  is  important  clinically  to  remember  that  the  facial  twitchings 
observed  in  this  disease  might  be  produced  by  this  distribution.  Post- 
mortem the  great  lymph  sacs  at  the  base  of  the  brain  seem  to  be  distended 
with  serofibrinous  effusion,  so  that  the  arachnoid  is  forced  up,  is  stretched, 
and  has  a  milky  gray  color.  Numbers  of  tubercles  can  be  seen  protruding 
through  this  milky  and  opaque  superstructure. 

The  cranial  nerves  are  often  found  imbedded  in  the  exudate.  The 
superficial  layers  of  the  brain  may  likewise  be  studded  with  tubercles, 
and  we  may  have  in  addition  a  meningoencephalitis. 

Through  the  tela,  which  carry  the  choroid  plexuses  into  the  interior 
of  the  brain,  we  have  extension  of  the  disease,  in  consequence  of  which 
acute  hydrocephalus  and  symptoms  of  pressure  follow. 

Symptoms. — All  the  manifestations  of  tuberculous  meningitis  may  be 
classified  under  general  sj'mptoms,  mostly  caused  by  pressure,  and  focal 
symptoms,  caused  by  direct  implication  of  nerve  tissue. 

Among  the  general  symptoms  are:  headache,  vertigo,  vomiting,  slow 
pulse,  disturbance  of  the  respiratory  rhythm,  jactitations,  convulsions, 
hyperesthesia,  delirium,  coma,  involuntary  sphincter  action.  On  the 
border  line  between  general  and  focal  symptoms  are:  spasticity  of  the 
extremities  and  of  the  masticatory  muscles,  grinding  of  the  teeth,  rigidity 
of  the  neck,  and  probably  the  transient  localized  twitchings. 
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Headache  is  a  very  constant  symptom  and  may  be  caused  either  by 
direct  pressure  of  the  exudate  upon  the  nerve  filaments  of  the  dura,  or 
else  indirectly  by  the  fluid  from  within  the  ventricles.  The  fever  in 
tuberculous  meningitis  is  never  high,  except  in  the  terminal  stage,  when 
it  may  run  up  to  104-106°  F.    Its  usual  range  is  from  100.5°  to  102.5°  F. 

The  pulse  at  first  may  be  retarded,  owing  to  stimulation  of  the  vagus 
center  in  the  medulla.  Late  in  the  disease,  when  paralysis  of  the  vagus 
center  begins,  the  pulse  becomes  rapid  and  irregular. 

Respiration  becomes  arhythmical  early  in  the  disease  and  is  the  result 
of  a  moderate  amount  of  brain  pressure;  when  the  pressure  rises,  and 
when  coma  has  supervened,  respiration  is  deep  and  slow.  When  the  pres- 
sure has  become  very  high,  and  if  the  retarded  or  vagus  pulse  comes  on, 
respiration  becomes  irregular  and  at  times  ceases  altogether.  When  in 
the  further  course  of  the  disease  vagus  paralysis  manifests  itself  by  the 
acceleration  of  the  pulse,  the  respirations  become  very  labored  (Cheyne- 
Stokes),  and  are  finally  extinguished. 

The  clouding  of  the  sensorium  is  probably  due  to  pressure,  as  well  as 
the  vertigo  and  vomiting  occurring  upon  postural  changes.  Likewise  must 
optic  neuritis — better  called  papilledema,  according  to  Gushing,  of  Bal- 
timore, and  Sanger,  of  Hamburg — be  ascribed  to  increased  brain  pres- 
sure and  edema  of  the  nerve-sheath.  Possibly  also  the  pupillary  anomalies 
may  be  produced  by  the  same  cause  exerted  on  the  cortical  or  nuclear 
centers;  pupillary  inequalities  indicate  unequal  involvement  of  the  two 
sides. 

Meningeal  thickening  is  probably  responsible  for  the  various  muscu- 
lar rigidities  which  cause,  in  the  neck,  trismus  and  opisthotonos,  in  the 
trunk,  arching  and  boat-shaped  abdomen.  The  various  hyperesthesias 
of  skin  and  special  senses  may  be  similarly  explained.  The  tendon  re- 
flexes are  exaggerated  early  in  the  disease,  later  they  are  either  reduced 
or  entirely  absent.  The  Kernig  sign  is  often  present  on  one  or  both 
sides,  but  only  its  presence  is  of  diagnostic  value. 

Vasomotor  disturbances  are  common,  so  that  a  light  stroke  over  the 
forehead  or  chest  may  leave  a  red  streak  for  some  time.  This  is  the 
so-called  taclie  cerebrate  of  Trousseau,  which  was  formerly  regarded  as 
pathognomonic  of  tuberculous  meningitis,  but  we  now  know  that  it  oc- 
curs in  other  nervous  disorders. 

Constipation  is,  as  a  rule,  noticed  early;  later  in  the  course  of  the 
disease  there  are  involuntary  discharges.  The  urine  may  contain  small 
amounts  of  albumin,  sometimes  a  slight  amount  of  sugar. 

Great  emaciation  is  a  well-marked  feature  in  tuberculous  meningitis, 
so  that  in  a  few  days  the  patient  may  be  reduced  to  a  mere  skeleton. 

Focal  symptoms  are  caused  by  the  accumulation  of  tubercles  in  cer- 
tain cortical  areas  with  subsequent  destruction  of  brain  substance  and 
by  direct  involvement  of  cranial  nerv6s.     Thrombosis  of  the  Sylvian  ar- 
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tery  may  cause  softening  of  the  brain  and  hemiplegia  may  result.  The 
most  important  focal  symptoms  are  the  paralyses  of  cranial  nerves,  es- 
pecially of  the  third  (strabismus,  pupillary  differences,  myosis,  or  mydri- 
asis). Hemiplegias,  preceded  by  symptoms  of  irritation,  such  as  local- 
ized twitchings,  are  common.  Aphasia,  particularly  of  the  motor  type, 
is  occasionally  met  with,  and  may  be  due  either  to  blocking  of  the  left 
Sylvian  artery  or  to  a  tuberculous  deposit  in  the  neighborhood  of 
Broca's  convolution.  Tubercles  in  the  choroid,  when  found,  are  of  great- 
est diagnostic  import.  Optic  nerve  involvement  has  already  been  men- 
tioned. 

Diagnosis. — A  typical  case  of  tuberculous  meningitis  rarely,  if  ever, 
offers  difficulties  in  diagnosis.  It  is  the  atypical  cases  that  tax  the 
physician's  diagnostic  skill.  A  correct  diagnosis  can  be  made  even  in 
the  absence  of  some  of  the  characteristic  symptoms,  if  one  remembers 
the  particular  grouping  of  symptoms  in  this  disease :  the  gradual  onset ; 
the  irregular  type  of  fever ;  the  peculiar  quality  of  pulse — irregular  at 
first,  then  somewhat  retarded,  and  accelerated  toward  the  last;  the  violent 
headache ;  the  ocular  and  facial  paralysis ;  the  pupillary  differences ;  the 
somnolence,  convulsions,  and  coma.  All  these  constitute  a  symptom  group 
that  makes  its  own  diagnosis. 

However,  there  are  atypical  forms  of  tuberculous  meningitis,  particu- 
larly in  adults,  in  which  diagnosis  is  almost  impossible.  For  instance, 
the  disease  may  remain  latent  or  be  entirely  overshadowed  by  the  primary 
affection.  In  some  cases  there  is  complete  absence  of  fever  or  even  a 
subnormal  temperature.  Delirium  tremens  has  been  known  to  mask  the 
disease;  and  focal  symptoms,  such  as  monoplegia,  hemiplegia,  aphasia, 
Jacksonian  fits,  have  occupied  the  foreground.  The  last  varieties  are 
probably  cases  of  localized  tuberculous  meningitis  that  become  general- 
ized later.  Then  there  is  a  form  of  disease  which,  under  certain  circum- 
stances, can  be  easily  mistaken  for  brain  tumor.  Of  course,  this  is  not 
likely  to  happen  in  the  ordinary  type  of  tuberculous  meningitis  witji  acute 
hydrocephalus,  which  runs  a  course  of  from  four  to  six  weeks.  But  there 
is  a  chronic  form  of  the  disease  in  which  the  differential  diagnosis  from 
tuberculous  tumor  is  almost  impossible,  on  account  of  the  similarity  in 
symptoms.  Allen  Starr  mentions  the  following  points  as  of  some  value: 
Headache  is  more  severe  in  meningitis  and  more  continuous ;  there  is 
greater  hypersensitiveness  to  light,  sound,  or  touch  in  meningitis;  and 
optic  neuritis  develops  less  frequently,-  less  rapidly,  and  with  less  in- 
tensity than  in  tumor.  Tubercles  upon  the  choroid  are  found  more  fre- 
quently in  meningitis  than  in  tuberculous  tumor. 

Of  all  infectious  diseases,  none  has  probably  more  often  been  mis- 
taken for  meningitis  than  typhoid  fever.  More  than  once  have  I  been 
called  to  see  a  case  of  supposed  tuberculous  meningitis  in  which  the  usual 
fatal  prognosis  was  given,  and  which  turned  out  to  be  a  case  of  typhoid 


376  DISEASES    OF    THE    BRAIX    COVERI^fGS 

fever  with  recovery.  The  symptoms  in  some  cases  may  he  so  similar — 
even  aphasia  and  hemiplegia  have  been  observed  in  typhoid — that  only 
a  positive  Widal  reaction  and  a  lumbar  puncture  may  definitely  clear 
up  the  diagnosis. 

Certain  febrile  digestive  disorders  in  children  may  resemble  menin- 
gitis in  that  the  patients  suffer  from  headache  and  pains  in  the  muscles, 
vomiting,  and  constipation.  There  are  anorexia,  coated  tongue,  abdom- 
inal pain,  and  sometimes  decided  photophobia.  In  addition  there  may 
be  an  irregular  fever,  ranging  from  99.5°  to  102.5°  F. ;  the  pulse  may  be 
accelerated,  but  regular.  Although  these  patients  appear  moody,  irritable, 
semistuporous — all  symptoms  found  in  the  prodromal  stage  of  tubercu- 
lous meningitis — yet  careful  inquiry  will  almost  always  elicit  the  fact 
that  there  has  been  some  indiscretion  in  diet  with  a  rather  sudden  onset 
of  symptoms.  The  further  course  of  the  disease  will  invariably  settle 
the  diagnosis. 

Tuberculous  must  also  be  differentiated  from  acute  purulent  lepto- 
meningitis. In  the  latter  the  characteristic  prodromata  are  lacking;  fur- 
ther, it  has  a  sudden  onset  and  a  rapid  progress ;  the  temperature  runs 
higher  and  vacillations  are  infrequent.  Cranial  nerve  involvement  is 
more  pronounced  in  basal  than  in  meningitis  of  the  convexity.  Besides, 
cerebrospinal  meningitis,  as  opposed  to  the  tuberculous  variety,  has  a 
rapid  onset  with  high  fever,  and  spinal  symptoms  are  present.  In  the 
epidemic  disease  there  are  early  rigidity  of  muscles,  opisthotonos,  tremor, 
jactitation,  and  often  herpes. 

After  everything  has  been  said,  differentiation  of  one  type  from 
another,  in  some  instances,  is  almost  impossible.  For  this  the  careful 
examination  of  the  cerebrospinal  fluid  will  be  helpful.  It  is  character- 
istic, though  not  pathognomonic,  for  tuberculous  meningitis  that  the  fluid 
on  standing  precipitates  in  the  form  of  small  coagula,  which  adhere  to 
the  walls  of  the  tube.  When  loosened,  the  coagula  separate  into  flocculi. 
The  tubercle  bacilli,  for  w^hich  careful  hunt  must  be  made,  will  usually 
be  found  in  these  fibrin  masses.  An  additional  point  to  remember  is  that 
in  a  cellular  count  the  mononuclear  lymphocytes  preponderate,  very  few 
polynuclears  being  present. 

Treatment  and  Prophylaxis 

Little  can  be  said  regarding  any  specific  treatment  of  this  fatal  malady. 
We  have  no  such  serum  as  has  reduced  the  frightful  mortality  of  epidemic 
cerebrospinal  meningitis.  The  fatal  character  of  the  tuberculous  variety 
of  meningitis  was  recognized  ever  since  the  disease  has  been  known.  In 
recent  years  several  cures  have  been  reported.  These  cures,  if  they  are 
genuine,  did  not  result  from  any  specific  treatment  used,  but  occurred 
under  symptomatic  medication.     ISTot  being,  then,  in  the  position  of  being 
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able  to  effect  a  cure,  we  shall  at  least  make  efforts  to  prevent  the  develop- 
ment of  the  disease,  if  that  is  possible. 

Prophylaxis. — As  in  other  forms  of  tuberculosis,  two  factors  are  neces- 
sary to  produce  the  disease,  namely,  (1)  a  hereditary  predisposition  to 
tuberculous  disease,  and,  what  is  even  more  important,  (2)  a  source  of 
infection.  It  will  be  our  aim  to  so  regulate  the  patient's  life  as  to  pre- 
vent or  make  it  difficult  for  tubercle  bacilli  to  find  lodgment  in  his  econ- 
omy. A  child  known  to  be  predisposed  to  tuberculosis  should  not  be 
brought  in  intimate  contact  with  those  suffering  from  the  disease.  It  must 
be  kept  out  of  doors  most  of  the  time  during  the  day.  Windows  of  bed- 
rooms should  be  kept  open  day  and  night.  When  the  child  is  old  enough 
to  attend  school  it  must  be  carefully  guarded  against  too  strenuous  school 
tasks.  Strict  attention  should  be  paid  to  school  hygiene  in  every  detail. 
If  the  public  school  does  not  comply  with  the  hygienic  requirements,  the 
child  should  be  sent  to  a  well-regulated  private  school. 

In  addition  there  is  to  be  observed  local  prophylaxis,  which  means  the 
prevention  of  the  spread  of  disease  from  sources  on  the  patient's  own  body, 
by  so-called  autoinfection.  Wherever  tuberculous  glands  are  discovered  on 
the  patient,  they  must  be  promptly  dealt  with  both  medically  and  sur- 
gically. Any  existing  tuberculous  disease  of  the  nose  or  pharynx  re- 
quires constant  attention  so  as  to  prevent  its  spread  to  the  cerebral  mem- 
branes. Another  prolific  source  for  the  dissemination  of  tuberculosis  is 
the  osseous  system.  Tuberculous  caries  and  periostitis  should  be  treated 
according  to  the  best  rules  of  our  art. 

Treatment  of  Symptoms. — In  the  fully  developed  disease  we  treat 
symptoms  as  they  arise.  The  treatment  does  not  differ  from  that  al- 
ready outlined  for  the  other  varieties  of  meningitis.  In  the  presence  of 
this  disease  we  are  powerless  to  effect  cures,  but  we  may  relieve  symp- 
toms. A  few  years  ago  the  administration  of  iodoform,  so  helpful  in 
other  forms  of  tuberculosis,  was  tried,  but  without  success.  When  the 
tuberculin  era  began,  much  was  hoped  from  tuberculin  injections.  Our 
experience  has  been  that  not  only  were  patients  not  benefited  by  its  use, 
but  some  even  became  worse  as  a  consequence.  At  present  only  few 
physicians  continue  to  use  tuberculin  in  this  affection. 

Operative  Treatment. — By  reducing  the  pressure  in  the  cerebrospinal 
fluid  it  was  thought  that  symptoms  might  be  relieved  and  time  gained 
for  the  disease  processes  to  become  regressive.  For  this  purpose  the 
ventricles  are  being  drained  by  means  of  brain  puncture.  The  effects 
obtained  are  transient  in  character  and  discourage  a  continuance  of  this 
procedure.  Lumbar  puncture  enjoys  greater  popularity.  Fiirbinger  used 
lumbar  puncture  in  37  cases,  but  the  results  were  unsatisfactory;  none 
of  his  cases  showed  permanent  improvement.  Neither  can  Ileubner 
boast  of  lasting  favorable  results,  but  he  saw  temporary  improvement 
in  some  of  his  cases,  especially  as  regards  the  relief  of  i)ain.      Freyhan 
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reports  that,  after  tlie  removal  of  60  c.  c.  of  cloudy  serous  exudate, 
one  of  his  patients  began  to  convalesce,  and  in  three  weeks  more  he 
left  his  bed  Avell.  In  this  case  the  cerebrospinal  fluid  showed  tubercle 
bacilli.  Henckel  published  a  similar  case.  Riebold  achieved  a  complete 
cure  in  one  of  his  cases  by  daily  lumbar  punctures.  The  fluid  contained 
numerous  tubercle  bacilli  and  inoculation  tests  were  positive.  Rieken 
has  recently  tried  lumbar  puncture  in  six  cases  from  Quincke's  clinic; 
all  died.  There  are  still  other  reports  of  cures  by  this  method.  It  must 
be  admitted,  then,  that  lumbar  puncture  often  relieves  symptoms,  and 
that  exceptionally  tuberculous  meningitis  may  be  cured  by  it. 

[It  is  the  method  of  treatment  which  should  be  employed  in  every  case. 
Aside  from  the  possibility  of  cure,  the  symptomatic  relief  given  is  so 
great  that  the  whole  clinical  picture  is  changed  by  it.  While  I  have  never 
been  so  fortunate  as  to  have  any  one  of  my  cases  recover,  the  absence  of 
pressure  and  toxic  sjTuptoms  has  done  away  Avith  much  suffering,  both 
to  the  patient  as  well  as  to  the  family.  The  duration  of  the  disease,  it  has 
seemed  to  me,  has  been  prolonged  by  this  treatment. — Editor.] 

D.     Chkonic  Cerebral,  Meningitis 

Erom  the  clinician's  point  of  view  this  disease  is  of  little  importance. 
The  majority  of  cases  occur  in  connection  with  brain  syphilis.  The  acute 
and  subacute  cases  of  cerebral  meningitis  occasionally  merge  into  the 
chronic  type.  Chronic  meningitis  occurring  in  an  individual  who  has 
had  syphilis,  especially  if  mental  symptoms  are  prominent,  means  the 
coming  of  general  paresis.  In  connection  with  active  syphilis,  chronic 
cerebral  meningitis  may  cause  optic  atrophy  terminating  in  blindness.  In 
the  large  majority  of  cases  chronic  meningitis  is  caused  by  luetic  infec- 
tion, chronic  alcoholism,  or  general  paresis.  In  frankly  syphilitic  cases 
the  disease  limits  itself  to  the  base  of  the  brain,  while  in  the  alcoholic 
and  paretic  varieties  the  convexity  is  principally  involved.  Rarely  in- 
ternal hydrocephalus  terminates  in  chronic  meningitis ;  then  the  cerebellar 
cortex  and  the  ependyma  of  the  ventricles  may  be  the  seat  of  the  disease. 

Treatment 

This  will  be  entirely  etiologic  If  syphilis  be  the  etiologic  factor, 
energetic  treatment  with  mercury  and  iodids  is  indicated.  In  general 
paresis  antispecific  treatment  is  of  little  or  no  avail.  However,  patients 
should  receive  the  benefit  of  this  treatment,  as  it  is  not  always  possible  to 
determine  the  degree  of  active  syphilis  still  present  in  cases  presenting 
the  clinical  signs  of  general  paresis.  In  chronic  meningitis  the  result 
of  an  acute  type  in  which  hydrocephalus  is  present  lumbar  puncture  or 
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ventricular  tapping  may  be  tried.     Cures  have  been  reported  from  such 
treatment. 
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CHAPTER    VI 

CIRCULATORY  DISORDERS   OF   THE   BRAIN 

Julius    Gkinkeb 

1.     CEREBRAL    ANEMIA 

Introduction. — Formerly  much  space  was  given  to  descriptions  of 
anemia  and  hyperemia  of  the  brain.  Both  of  these  circulatory  disorders 
were  discussed  as  morbid  entities ;  their  etiology",  symptomatology,  and 
pathology  received  lengthy  mention,  but  very  little  of  value  was  said 
under  the  heading  of  treatment.  At  the  present  time  cerebral  anemia  and 
hyperemia  are  spoken  of  as  symptoms  of  functional  or  organic  disease; 
consequently  they  receive  but  scant  consideration  in  the  modern  textbook. 
From  the  point  of  view  of  therapy,  however,  these  conditions  merit  more 
than  passing  mention.  Much  can  be  done  to  ward  off  a  serious  attack  of 
brain  disease  if  the  preceding  vascular  s\Tiiptoms  can  be  recognized  and 
treated  at  an  early  stage. 

Cerebral  anemia  is  often  only  part  of  a  general  anemia.  Quite  fre- 
quently it  is  produced  by  a  feeble  condition  of  the  heart,  causing  so-called 
syncope.  In  the  brain  itself  it  is  possible  to  have  a  localized  anemia  from 
neoplasm,  vascular  thrombosis,  or  hemorrhage;  hydrocephalus  may  also 
produce  it  by  pressure  upon  the  surrounding  tissues.  We  distinguish 
between  total  and  partial,  acute  and  chronic  forms  of  anemia. 

Symptoms. — (a)  In  the  acute  variety  of  cerebral  anemia  we  have  the 
ordinary  symptoms  of  syncope.  The  patient  experiences  a  drowsy  feeling 
and  falls  into  a  "faint."  There  appear  dimness  of  sight,  ringing  in  the 
ears,  and  inability  to  remain  standing.  In  addition  there  are  noticed  pal- 
lor of  the  face,  coldness  of  the  extremities,  sighing  respiration,  and  feeble 
heart's  action.  If  this  state  continues,  consciousness  may  be  lost  and 
general  convulsions  appear,  possibly  ending  in  death. 

(b)  In  the  chronic  variety  the  patient  experiences  subjective  sensa- 
tions of  tingling  and  numbness  in  the  extremities  and  a  peculiar  dull 
pressure-headache.  Black  spots  may  be  seen  before  the  eyes,  or  there 
may  be  heard  noises  and  ringing  in  the  ears;  giddiness  is  more  or  less 
constant.     Physical  and  mental  weakness  may  be  so  marked  that  even  to 

381 


382  CIECULATORY   DISORDERS 

speak  is  a  great  effort.  In  the  severer  grades  of  anemia  a  somnolent  or 
stuporous  state  develops,  with  delirium,  picking  at  the  bedclothes,  and  in- 
ability to  sit  or  stand.  The  special  senses  may  be  functionally  impaired, 
so  that  the  patient  cannot  see  or  hear  distinctly. 

Prognosis. — The  prognosis  varies  according  to  the  underlying  condi- 
tions and  the  patient's  constitution.  It  would  appear  that  the  more  rap- 
idly symptoms  develop  the  worse  is  the  outlook  for  recovery. 

Treatment 

Prophylactic  treatment  is  directed  against  the  various  causes  of  gen- 
eral and  local  anemia,  which  is  discussed  under  a  separate  heading. 

Treatment  of  the  Acute  Attack. — To  combat  this  no  time  should  be  lost 
by  the  attending  physician.  The  objective  point  is  to  cause  immediate  im- 
provement of  the  cerebral  circulation.  It  is  absolutely  essential  to  have  the 
patient  placed  in  a  horizontal  position,  in  order  to  determine  a  better  flow 
of  blood  to  the  brain.  In  some  cases  it  is  best  to  raise  the  lower  extremi- 
ties and  to  depress  the  head,  in  order  to  permit  the  bloodless  brain  to 
receive  an  adequate  supply  of  blood.  When  necessary,  this  position  may 
be  maintained  for  days  and  weeks.  Tight  bandaging  of  the  extremities, 
for  the  purpose  of  emptying  the  blood  and  forcing  it  into  the  brain,  has 
been  tried  with  success.  All  mechanical  obstruction  about  the  patient's 
body,  such  as  close-fitting  dresses,  corsets,  etc.,  should  be  removed  or 
loosened,  in  order  to  stop  interference  with  the  proper  circulation  toward 
the  brain.  At  the  same  time  it  becomes  necessary  to  cause  stimulation 
of  the  cardiac  and  respiratory  functions. 

Externally,  cold  water  is  to  be  dashed  upon  the  face  and  the  body 
flapped  with  towels  dipped  in  cold  water ;  mustard  plasters  are  applied  to 
the  region  of  the  heart.  Cold  can  be  alternated  with  hot  towels  and  placed 
over  the  body,  leaving  out  the  head.  Sinapisms  may  be  put  upon  various 
portions  of  the  chest  and  back,  shifting  from  one  spot  to  another. 
Ammonia,  or  spirits  of  camphor,  may  be  advantageously  applied  to  the 
nostrils.  In  cases  showing  a  tendency  to  persist  we  stimulate  the  skin  by 
means  of  the  faradic  brush  and  apply  the  electric  current  to  the  sides  of 
the  chest  and  over  the  region  of  the  heart. 

Internally  coffee,  alcohol,  or  ether  are  of  decided  benefit.  Champagne 
is  an  efficient  remedy.  Repeated  hypodermic  injections  of  ether  in  doses 
varying  from  10  to  30  drops  have  been  found  efficacious  in  reviving  a 
flagging  heart.  Oil  of  camphor  has  been  used  in  the  same  manner  and 
for  the  same  purpose.  Hoffman's  anodyne  in  teaspoonful  doses  and  10 
to  20  drops  of  ether  on  a  lump  of  sugar  are  some  of  the  other  remedies 
advised.  When  life  appears  to  be  threatened  in  either  acute  or  chronic 
cerebral  anemia,  we  do  not  hesitate  to  resort  to  transfusion  of  normal  salt 
solution,  as  by  this  means  many  patients  have  been  saved  from  almost 
certain  death. 
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For  the  obstinate  sleeplessness  of  chronic  cerebral  anemia  nothing 
equals  in  efficacy  the  imbibition  of  a  night  draft,  consisting  of  either  a 
glass  of  beer,  wine,  or  even  whiskey  in  small  quantities.  With  this  may 
be  combined  the  postural  treatment,  viz.,  horizontal  position  of  head  and 
elevation  of  feet.  In  many  cases  this  alone  is  sufficient  to  produce  sleep. 
The  administration  of  bromids  in  anemic  conditions  of  the  brain  is  to 
be  deprecated,  for  this  is  certain  to  aggravate  symptoms.  , 

An  acute  attack  of  cerebral  anemia  being  frequently  only  a  symptom 
of  some  chronic  disorder,  it  becomes  imperative  to  search  for  the  cause 
cind,  when  found,  to  apply  the  appropriate  remedy.  If  cardiac  conditions 
are  found  to  be  the  underlying  etiologic  factor,  treatment  will  be  directed 
to  the  heart.  When  the  lungs  are  at  fault  they  must  receive  treatment. 
A  blood  examination  is  to  be  made  in  every  instance.  Each  organ  should 
be  investigated  in  its  turn  and  treated  according  to  the  rules  discussed 
in  other  portions  of  this  work. 

The  nervousness  often  accompanying  cerebral  anemia  requires  perfect 
rest  in  bed,  good  food,  and  ferruginous  tonics.  The  Weir  Mitchell  rest 
cure  in  all  its  details  will  here  find  a  most  fertile  field  for  useful  ap- 
plication. 

2.    HYPEREMIA    OF    THE    BRAIN 

Introduction. — Like  cerebral  anemia,  this  condition  is  not  a  disease 
entity,  but  constitutes  an  important  symptom  in  several  functional  and 
organic  diseases.  The  early  recognition  and  treatment  of  it,  however, 
may  delay  the  advent  of  serious  organic  disease,  of  which  it  may  be  a 
remote  or  immediate  warning. 

We  distinguish  between  active  and  passive  hyperemia  of  the  brain; 
also  between  general  and  partial,  acute  and  chronic  cases. 

Active  Cerebral  Hyperemia. — Some  deny  that  this  type  of  hyperemia 
is  ever  a  distinct  pathological  condition,  maintaining  that  a  certain  de- 
gree of  active  hyperemia  is  physiological  during  mental  labor,  and  that 
it  is  difficult  to  draw  a  line  between  the  pathologic  and  the  physiologic. 
Most  writers,  however,  are  of  the  opinion  that  there  is  a  pathological 
type  of  active  hyperemia,  which  is  induced  by  mental  exertion  or  emo- 
tional stress.  Excessive  cardiac  activity  with  or  without  hypertrophy  of 
the  heart  is  a  common  cause.  Fluxes  to  the  brain  by  insolation,  infec- 
tion, intoxication — especially  alcoholic — tea,  coffee,  and  other  stimulating 
beverages,  are  capable  of  producing  active  hyperemia  in  the  brain.  Cere- 
bral inflammation  and  tumors  are  often  accompanied  by  local  hyperemia 
in  their  vicinity. 

Passive  Hyperemia. — Passive  hj^peremia  can  be  caused  by  anything 
which  prevents  the  flow  of  blood  to  the  brain.  The  obstruction  may  be 
central,  such  as  cardiac  lesions  at  the  mitral  or  tricuspid  valves  are  capable 
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of  producing,  or  there  may  be  a  hindrance  in  the  pulmonary  circulation. 
Passive  congestion  of  the  brain  may  also  be  caused  by  tumors  or  enlarged 
glands  pressing  upon  the  veins  of  the  neck  or  in  the  axilla,  in  this  manner 
preventing  the  return  flow  to  the  heart.  Among  the  intracranial  causes 
of  this  condition  must  be  mentioned  tumors  of  the  brain  so  situated  as 
to  press  upon  the  vascular  structures,  particularly  the  vena  magna,  or 
veins  of  Galen. 

Symptoms. — Both  active  and  passive  hyperemia  of  the  brain  are  char- 
acterized by  a  feeling  of  increased  pressure  and  heaviness  in  the  head, 
vertigo,  and  cephalalgia.  In  the  lighter  grades  of  active  hyperemia  there 
is  a  sensation  of  heat  and  fulness  in  the  head,  v^hich  often  prevents  sleep. 
In  addition  the  eyes  are  blurred ;  there  is  an  inability  to  see  objects  dis- 
tinctly, or  there  may  be  ringing  in  the  ears ;  also  pulsation  of  the  cerebral 
arteries  with  thumping  headache.  In  the  severer  grades  of  this  affection 
there  may  be  stupor,  cloudiness  of  the  sensorium,  confusion  of  the  mind, 
and  peculiar  twitchings.  In  these  cases  convulsions,  transient  paralysis, 
and  mild  aphasia  are  not  rare. 

In  the  passive  variety  of  cerebral  hyperemia  symptoms  of  heaviness, 
somnolence,  and  depression  prevail. 

Prognosis.^ — The  prognosis  of  cerebral  hyperemia  depends  upon  the 
cause.  The  condition  itself  usually  passes  off,  except  when  it  occurs  as 
an  initial  warning  of  cerebral  hemorrhage,  in  which  case  it  is  followed  by 
an  attack  of  apoplexy. 

Prophylaxis 

Hygienic  measures  for  the  prevention  of  cerebral  hyperemia  include 
the  avoidance  of  mental  and  emotional  stress.  Individuals  with  athero- 
matous arteries  and  those  suffering  from  syphilis  are  particularly  warned 
to  avoid  pursuits  in  which  the  element  of  hazard  subjects  them  to  occa- 
sional "nerve  storms,"  as  these  may  first  cause  hyperemia  and  later 
hemorrhage  from  vessels  of  the  brain.  For  similar  reasons  excessive 
study  and  games  of  chance  are  unsuitable  for  such  individuals.  Stuffy, 
overheated  rooms  should  not  be  frequented,  and  in  consequence  theaters 
and  parties  are  better  left  alone.  The  hygiene  of  occupation  requires 
cool,  airy  rooms  to  work  in;  that  of  recreation  demands  that  mental  labor 
should  be  alternated  with  muscular  exercise  in  the  open  air.  Swedish 
movements  are  excellent  for  this  class  of  patients.  Of  outdoor  sporfs 
horseback  riding  has  many  advocates,  as  it  has  a  tendency  to  draw  the 
blood  from  the  brain  to  lower  parts  and  to  give  the  rider  a  feeling  of 
exhilaration.  It  has  also  been  found  very  efficacious  against  insomnia, 
a  troublesome  symptom  in  cerebral  hyperemia.  Brain  workers  who  suf- 
fer from  abnormal  fluxes  of  blood  to  the  cerebrum  must  be  persuaded 
to  take  up  some  form  of  manual  labor;  best  of  all  farming. 
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Patients  must  not  partake  of  large  meals.  The  food  must  be  diges- 
tible and  assimilable;  small  meals  frequently  taken  are  preferable  to  the 
three-meal  system.  The  ideal  diet,  if  it  can  be  carried  out  successfully, 
should  be  vegetarian.  Midnight  suppers  are  to  be  banished.  No  al- 
coholic drinks  are  permitted,  especially  in  the  evening,  before  bed-time. 
Coffee  and  tea  are  to  be  given  over  to  those  differently  constituted.  To- 
bacco, except  in  very  small  quantities,  acts  injuriously  by  promoting 
cerebral  hyperemia  through  its  effects  upon  the  heart.  In  brief,  prophy- 
laxis against  cerebral  hyperemia  consists  in  a  well-regulated  life  with 
good  habits,  a  moderate  amount  of  mental  labor,  with  some  outdoor  exer- 
cise. These  rules  apply  equally  to  those  cases  which  are  a  result  of,  or 
accompanied  by,  nervous  or  visceral  organic  disease. 

As  passive  cerebral  hyperemia  is  not  an  independent  affection,  but 
nearly  always  the  result  of  disease  elsewhere,  such  as  heart  and  lungs, 
these  organs  must  be  treated.  In  such  cases  it  may  be  necessary  to  use 
digitalis,  strophanthus,  or  strychnia,  if  the  heart  be  the  organ  at  fault. 

[Arteriosclerosis  should  be  looked  for  in  all  of  these  circulatory  cases. 
In  my  experience  this  is  the  cause  in  the  greater  number  of  patients. 
Certainly  more  relief  is  given,  and  more  patients  are  cured,  by  the  treat- 
ment of  arteriosclerosis  than  by  any  other  mode  of  treatment. — Editor.] 

In  respiratory  affections  with  frequent  cough  small  doses  of  opium 
may  be  prescribed,  in  order  to  prevent  a  damming  back  of  blood  into  the 
brain.  If  the  congestion  is  caused  by  glands  or  tumors  pressing  upon 
the  veins  of  the  neck,  they  should  receive  surgical  attention. 

Treatment 

An  attack  of  acute  cerebral  hyperemia  requires  immediate  energetic 
action;  delay  may  mean  the  development  of  cerebral  apoplexy.  The  pa- 
tient must  be  placed  in  a  cool,  dark  room,  with  the  head  elevated,  in 
order  to  prevent  the  flow  of  blood  to  the  brain  and  to  divert  the  blood 
current  to  the  extremities.  All  tight  clothing  about  the  body  should  be 
loosened  to  permit  free  respiration,  thus  accelerating  the  flow  of  blood  to 
the  heart. 

An  ice  cap  should  be  placed  upon  the  head  after  the  hair  has  been 
thoroughly  moistened  with  cold  water.  Cold  ablutions  to  the  head  and 
spine  are  also  useful.  Physicians  do  not,  as  a  rule,  recommend  general 
cold  baths,  but  there  is  no  more  powerful  remedy,  when  properly  used, 
to  determine  a  flow  of  blood  through  the  skin  and  away  from  the  brain. 
It  must  always  be  remembered  that  before  and  after  the  bath  ice  or  ice- 
cold  applications  should  be  applied  to  the  head.  In  old  people  with 
atheromatous  arteries  cold  baths  are  not  to  be  used ;  neither  can  very 
hot  baths  be  recommended.     In  mild  cases  of  cerebral  hyperemia  cold 
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footbaths  have  given  immediate  relief.  The  feet  are  allowed  to  remain 
in  the  water  ten  or  fifteen  minutes,  or  until  the  reaction  occurs,  which 
is  a  reflex  contraction  of  the  blood  vessels  in  the  brain.  Some  advise  the 
addition  of  mustard  flour  to  each  bath,  others  order  the  legs  and  feet  to 
be  kneaded  and  massaged  while  the  patient  remains  in  the  bath. 

Withdrawal  of  Blood. — Direct  withdrawal  of  blood  will  effect  a  rapid 
reduction  of  the  entire  volume  of  blood  in  the  brain.  Local  blood-letting, 
leeches  (in  small  children  one  to  two,  in  adults  six  to  eight),  cupping, 
wet  or  dry,  occasionally  act  efiicaciously.  Blood  may  be  taken  from  the 
back  of  the  neck  at  the  junction  of  hair  and  skin,  from  the  region  of  the 
mastoid  processes,  the  temples,  and  inner  angles  of  the  eyes,  and  also 
opposite  the  longitudinal  sinus. 

In  a  plethoric  individual  with  symptoms  of  threatening  hemorrhage 
immediate  withdrawal  of  large  quantities  of  blood  may  prevent  the  at- 
tack. Before  resorting  to  blood-letting,  however,  one  must  ascertain  that 
the  heart  is  powerful  and  the  pulse  tense  and  full.  General  blood-letting 
is  contraindicated  in  cases  with  pale  face,  small  and  feeble  pulse,  irregu- 
lar heart  action,  and  particularly  in  the  anemic  and  the  senile  with 
atheromatous  arteries.  We  are  to  be  especially  careful  in  the  last  type  of 
patient,  as  he  is  prone  to  develop  thrombosis,  and  we  may  hasten  this 
process  by  bleeding.  In  addition  to  direct  withdrawal  of  blood  by  vene- 
section or  cupping,  we  aim  to  deflect  the  blood  current  from  brain  to 
distal  parts  of  the  body  by  other  means.  For  this  the  various  laxatives 
are  utilized,  particularly  the  salines,  such  as  Rochelle  salts,  Hunyadi 
water,  and  Carlsbad  salts.  Of  cathartics  croton  oil  takes  the  lead.  The 
dose  is  2  drops,  made  into  an  emulsion,  and  repeated  every  half  hour 
until  purgation  occurs.  Infusion  of  senna  leaves,  three  to  four  table- 
spoonfuls  every  two  hours,  until  effects  are  procured,  is  a  favorite  remedy 
with  some.  Others  prescribe  jalap,  rhubarb,  and  calomel  in  combina- 
tion, or  calomel  alone  in  5-grain  doses,  followed  by  salines ;  also  castor 
oil,  in  one  to  two-tablespoonf ul  doses. 

Diaphoretics  are  sometimes  beneficial.  Antipyrin,  5  to  10  grains 
(0.3-0.6  gm.)  three  times  daily;  phenacetin,  in  5  to  10-grain  doses  (0.3- 
0.6  gm.),  and  the  salicylates,  may  be  given  alternately,  for  these  rem- 
edies deplete  the  circulation  by  causing  perspiration  and  reduction  of 
pressure  in  the  arteries.  Patients  must  be  warned  to  partake  of  fluids 
but  sparingly,  as  any  extra  amount  of  liquid  increases  the  heightened 
arterial  tension. 

Symptomatic  Treatment. — In  congestion  of  the  brain,  accompanied  by 
restlessness,  convulsions,  delirium,  or  spasm,  the  administration  of  nerve 
sedatives  is  indicated.  They  are  not  to  be  used  in  those  depressed  pa- 
tients who  are  somnolent  and  threatened  with  coma,  nor  in  those  with 
weak  heart  and  a  rapid  pulse.  Sedatives  can  be  given  by  mouth ;  in  some 
instances  morphium,  gr.  1/10  to  1/5  (0.006-0.012  gm.),  hypodermically, 
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is  to  be  preferred.  In  cases  of  vomiting,  restlessness,  and  delirium,  it  is 
better  to  give  chloral  hydrate  per  rectum,  in  doses  not  exceeding  30  grains 
(2  gm.)  every  three  hours,  until  relief  is  obtained.  When  there  is  danger 
of  collapse,  stimulants  should  be  administered  with  a  free  hand.  In 
severe  grades  of  hyperemia  treatment  must  be  directed  toward  the  pre- 
vention of  paralysis  of  the  respiratory  and  cardiac  centers.  The  heart 
must  be  stimulated  with  injections  of  camphor,  strychnin,  alcohol,  ether, 
or  musk.  Externally  sinapisms,  turpentine,  and  hot  applications  are 
used  to  the  lower  extremities,  while  the  head  is  kept  cool  by  ice.  It  is  in 
these  severe  cases  that  local  and  general  blood-letting  save  lives. 

Treatment  of  Chronic  Hyperemia. — Chronic  hyperemia  is  treated  upon 
an  etiologic  basis.  Proper  hygiene  and  the  avoidance  of  mental  stress 
and  alcohol  in  any  form  must  be  insisted  on.  A  wholesome,  non-stimulat- 
ing diet  and  moderate  outdoor  exercise  are  other  prophylactic  require- 
ments. The  indications  here  are  to  so  regulate  one's  life  as  to  prevent 
constant  overfilling  of  the  cerebral  vessels.  Only  exceptionally  is  blood- 
letting necessary.  It  is  here  that  horseback  riding  and  Swedish  gymnas- 
tics celebrate  their  greatest  triumphs.  The  diet  should  consist  of  easily 
assimilable  and  digestible  food,  preferably  vegetables,  fruits,  such  as 
pears,  prunes,  and  apples.  Meat  and  alcoholic  stimulants  are  natural 
enemies  of  the  chronically  hyperemic.  Turkish,  Roman,  and  other  hot 
baths  are  not  to  be  indulged  in  by  this  class  of  patients.  There  can 
be  no  objection  to  the  use  of  cold  footbaths,  or  the  so-called  sitz  bath. 
Daily  cold  ablutions. to  spine  and  head  are  recommended.  The  temper- 
ature of  the  bath  must  be  adapted  to  the  age,  strength,  and  the  reactive 
abilities  of  each  individual.  The  surest  proof  that  the  bath  is  beneficial 
is  when  the  patient  feels  refreshed  after  it  and  can  readily  get  warm; 
otherwise  it  does  harm. 

One  of  the  most  difficult  problems  in  chronic  cerebral  hyperemia  is 
how  to  overcome  the  insomnia.  This  symptom,  to  be  properly  treated, 
requires  a  thorough  examination  of  all  etiologic  factors.  The  patient's 
habits,  diet,  occupation,  time  of  work,  sleep,  state  of  strength,  will  all 
have  to  be  scrutinized  with  a  view  to  correct  faults.  The  main  point 
in  the  treatment  is  strict  regulation  of  the  patient's  mode  of  life,  the 
removal  of  everything  that  may  banish  sleep,  the  reduction  of  mental 
labor,  and  the  increase  of  physical  exercise  appropriate  to  the  individual's 
strength.  In  acute  cases  of  insomnia  we  must  not  despair,  for  we  still 
have  at  our  command  the  various  hypnotics,  of  which  sulphonal,  trional, 
veronal,  are  only  a  few.  In  exceptional  cases,  and  only  occasionally,  mor- 
phin  in  a  single  large  dose  may  be  administered.  Under  no  circumstances 
must  any  of  these  drugs  be  left  to  the  indiscriminate  use  of  the  patient 
himself. 

In  chronic  cases  of  insomnia  sleep-producing  remedies  are  better 
avoided  altogether.     On  the  other  hand,  bromid  of  sodium  or  potassium 
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in  moderate  doses,  say  15  grains   (1  gm.)    three  times  daily,  is  highly 
recommended  by  Hammond  and  others. 

[A  reliable  preparation  of  ergot  combined  with  the  bromids  has  been 
very  serviceable  to  me  in  these  cases.  For  many  years  I  have  used  this 
combination  in  all  forms  of  cerebral  hyperemia  for  symptomatic  indica- 
tions. It  may  be  given  for  a  long  time,  but  when  evidences  of  bromism 
develop  the  ergot  can  be  continued  without  the  bromids.  In  many  in- 
stances ergot  alone  is  beneficial. — Editor.] 

An  excellent  remedy  is  rubbing  the  spine  and  head  with  a  turkish 
towel  dipped  in  ice-cold  w^ater  once  or  twice  during  the  evening,  or  even 
at  night.  Sufferers  from  insomnia  should  not  work  after  6  or  7  in  the 
evening,  should  eat  small  meals  at  night,  must  take  walks  in  the  fresh 
air,  avoid  sleeping  in  the  daytime,  rise  early,  and  discard  coffee,  tea, 
and  liquor. 

The  treatment  as  outlined  is  applicable  also  to  cases  of  cerebral  hyper- 
emia occurring  with  organic  intracranial  disease. 


3.     CEREBRAL   HEMORRHAGE 

Hemorrhage  may  occur  in  the  brain  membranes  or  in  the  brain  sub- 
stance itself.  Clinically  the  various  kinds  of  hemorrhage  in  the  cranial 
cavity  cannot  always  be  differentiated.  From  a  therapeutic  point  of  view 
all  varieties  may  be  included  in  one  large  group,  as  the  treatment  is 
practically  the  same  regardless  of  the  location  of  the  hemorrhage. 

Etiology. — Two  factors  are  required  to  produce  cerebral  hemorrhage: 
a  diseased  artery  and  an  increase  in  blood  pressure.  The  hypertension 
in  the  arteries  is  often  associated  with  chronic  interstitial  nephritis.  The 
vessels  are  atheromatous,  and  miliary  aneurysms  have  been  found  on  them. 
It  is  by  the  giving  way  of  an  artery  whose  walls  had  been  weakened  by 
disease  that  hemorrhage  is  possible.  In  the  presence  of  congestion,  or 
increased  blood  pressure,  in  diseased  arteries,  we  have  hemorrhages,  either 
large  or  small,  depending  upon  the  caliber  of  the  vessel. 

There  is  a  type  of  hemorrhage  Avhieh  occurs  during  or  after  birth, 
which  is  commonly  due  to  the  mechanical  force  applied  to  the  head,  either 
by  a  narrow  parturient  canal  or  by  the  forceps.  "  These  hemorrhages 
are  mostly  meningeal  and  bilateral.  Some  of  the  infectious  diseases  of 
childhood  may  give  rise  to  hemorrhage,  particularly  when  there  is  sinus 
thrombosis  present.  Charcot  and  Bouchard,  in  1864,  first  described  the 
small  aneurysmal  dilatations  frequently  seen  in  those  arteries  which 
have  given  way  in  hemorrhage,  and  the  majority  of  physicians  still  be- 
lieve that  the  weakening  of  the  vessel  wall  is  the  principal  cause  of  hem- 
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orrhage  in  the  brain.  As  the  ganglionic  arteries  from  the  circle  of  Willis 
are  oftenest  the  seat  of  this  pathological  change,  hemorrhage  occurs  in 
them  with  great  frequency.  Of  these  the  most  common  seat  of  hemor- 
rhage is  in  the  small  artery  supplying  the  lenticular  nucleus,  which  Char- 
cot named  the  artery  of  hemorrhage,  otherwise  called  the  lenticulo-striate 
artery.  Hemorrhages  may  also  occur  in  the  region  of  the  pons,  cerebel- 
lum, corpora  quadrigemina,  and  medulla. 

The"  age  of  hemorrhage  is  between  45  and  65,  the  very  time  of  exis- 
tence when,  by  chronic  alcoholism  or  repeated  physical  and  mental  stress, 
the  arteries  begin  to  degenerate. 

Although  thrombosis  is  the  more  usual  lesion,  yet  syphilis  is  a  factor 
in  about  one-third  of  all  cases  of  hemorrhage.  Hemorrhage  in  the  brain 
is  not  uncommon  in  purpura  haemorrhagica,  pernicious  anemia,  and  the 
various  hemorrhagic  diatheses. 

In  a  case  predisposed  to  hemorrhage  the  attack  itself  "is  often  caused 
by  coughing,  sneezing,  lifting  of  heavy  weights,  straining  at  stool,  coitus, 
or  by  severe  emotional  disturbances,  such  as  fright  and  anger.  Even 
intense  joy  has  been  known  to  bring  about  an  attack. 

Symptoms. — One  may  speak  of  headache  and  giddiness  as  premoni- 
tory symptoms  of  hemorrhage,  if  they  occur  in  those  whose  arteries  are 
likely  to  rupture.  Even  ptosis  and  transient  diplopia  have  been  observed 
to  precede  an  attack  of  cerebral  hemorrhage.  In  many  cases  the  symp- 
toms of  cerebral  congestion  may  have  been  present,  but  failed  to  attract 
attention.  Hemorrhage  of  the  brain  usually  begins  suddenly,  with  a  so- 
called  "stroke,"  a  name  formerly  applied  exclusively  to  this  vascular  af- 
fection. 

The  symptoms  are  divided  into  (a)  general,  common  to  all  hemor- 
rhages of  a  certain  size  irrespective  of  situation;  (b)  local  symptoms, 
which  indicate  their  position. 

(a)  The  principal  general  symptoms  are:  sudden  loss  of  conscious- 
ness, varying  from  slight  confusion  to  deep  coma;  stertorous  breathing, 
which  may  be  of  the  Cheyne-Stokes  type;  full  pulse,  subnormal  temper- 
ature, and  loss  of  control  over  the  sphincters. 

(b)  The  local  symptoms  will  vary  with  the  position  of  the  hemorrhage. 
As  previously  stated,  the  branches  of  the  middle  cerebral  artery  are  par- 
ticularly prone  to  rupture,  and  of  these  the  lenticulo-striate  is  especially 
liable.  Hemorrhage  from  this  small  artery,  which  supplies  the  lenticu- 
lar nucleus  having  the  motor  tract  on  its  inner  side,  wull  give  rise  to 
symptoms  of  paralysis  on  the  opposite  side  of  the  body,  so-called  contra- 
lateral hemiplegia.  This  is  the  most  common  motor  paralysis  of  cerebral 
hemorrhage.  A  knowledge  of  cerebral  localization  will  enable  one  to 
properly  interpret  any  of  the  motor  symptoms  to  be  found  in  hemorrhage 
taking  place  in  other  parts  of  the  brain.  In  most  cases  of  hemorrhage  the 
patient,  who  may  have  been  standing,  suddenly  feels  giddy,  and,  after 
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reeling  for  a  few  seconds,  sinks  to  the  ground  or  into  a  chair,  and  quickly 
loses  conscionsness.  The  physician  usually  finds  his  patient  in  this  state, 
with  stertorous  breathing,  a  full,  slow  pulse,  turgid  face,  and  perhaps 
conjugate  deviation  of  the  ej^es,  that  is,  with  the  eyes  and  face  persistently 
turned  to  one  side. 

Diagnosis. — The  diagnosis  is  easy  in  the  majority  of  cases;  at  times, 
however,  it  may  he  extremely  difficult.  One  will  frequently  have  to  dif- 
ferentiate between  this  and  thrombosis,  embolism,  and  syphilis.  In 
hemorrhage  there  is  a  seizure  or  so-called  apoplexy  during  which  the  in- 
dividual is,  as  it  were,  suddenly  struck  down.  Convulsions  and  conju- 
gate deviation  of  the  eyes,  loss  of  consciousness,  and  Cheyne-Stokes  res- 
piration are  characteristic  of  the  attack  itself.  Paralytic  phenomena, 
most  commonly  hemiplegia,  become  evident  later.  The  differential  diag- 
nosis will  be  referred  to  when  discussing  thrombosis  and  embolism  of 
the  cerebral  arteries. 

Prognosis. — The  prognosis  of  hemorrhage  is  grave  in  all  cases.  Many 
patients  die  in  the  first  attack ;  many  more  during  a  second  or  third  stroke. 
The  outlook  is  largely  governed  by  the  size  of  the  torn  vessel  and  by  the 
situation  of  the  hemorrhage.  If  the  pons  or  medulla  be  the  seat  of  the 
lesion,  death  is  almost  certain.  If  a  very  large  vessel  is  ruptured,  hemor- 
rhage is  profuse,  and  blood  may  invade  either  the  ventricles  or  the  sur- 
face of  the  brain.  In  either  case  the  prognosis  is  hopeless.  In  most  cases 
of  apoplexy  with  fatal  termination  death  is  caused  in  this  manner.  Those 
who  have  survived  the  direct  effects  of  cerebral  hemorrhage  have  bled 
from  a  small  vessel.  The  outlook  in  the  milder  cases  is  far  better  than 
in  either  thrombosis  or  embolism.  While  in  the  latter  softening  and 
cicatrization  of  the  affected  brain  substance  are  the  cerebral  changes,  in 
hemorrhage  there  is  -usually  only  pressure  upon  the  motor  tracts.  With 
the  shrinking  of  the  blood  clot,  therefore,  restoration  of  function  in  the 
motor  tracts  may  take  place  even  weeks  and  months  after  the  "stroke." 

Extensive  meningeal  hemorrhages  in  children  and  intraventricular 
hemorrhages  in  adults  are  of  serious  import;  death  is  the  usual  outcome. 
Large  hemorrhages  may  become  fatal  by  compression  of  the  brain  itself. 
In  addition,  it  must  be  recollected  that  hemorrhages  may  recur,  one  of 
which,  if  sufficiently  extensive,  may  kill  the  patient.  Besides,  the  un- 
derlying diseases,  such  as  interstitial  nephritis  and  arteriosclerosis,  are 
in  themselves  serious  enough  to  cause  a  fatal  issue.  In  many  cases  "acute 
bedsore"  and  intercurrent  disease,  most  often  inflammation  of  the  lungs, 
cause  a  fatal  termination. 

Prophylaxis 

Prophylaxis  will  concern  itself  with  the  treatment  of  the  underlying 
causes — arteriosclerosis,   chronic  alcoholism,  syphilis,  or  kidney  disease. 
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Hygienic  Measures. — Tho  patient's  mode  of  life  is  to  be  regulated  so 
as  to  prevent  congestion  and  fluxes  of  blood  to  the  brain.  Anything  which 
may  have  a  tendency  to  excite  the  emotions  must  be  avoided.  Social  gath- 
erings, political  activity,  and  hazardous  games  of  all  kinds  must  be  aban- 
doned and  exchanged  for  a  quiet,  rural,  or  at  least  unexciting  existence. 
The  diet  must  be  bland;  should  consist  mostly  of  vegetables,  milk,  and 
fruit.  Small  meals,  frequently  repeated,  are  better  than  few  large  ones. 
Spirituous  liquors  are  to  be  avoided,  and  physical  and  mental  labor  should 
be  reduced  to  a  minimum.  A  long  stay  in  the  country,  or  in  a  health 
resort,  is  to  be  recommended.  Patients  should  be  warned  against  the 
taking  of  hot,  Russian,  or  Turkish  baths.  They  may  bathe  in  lukewarm 
water,  arid  can  have  cool  footbaths  and  so-called  sitz  baths.  Cold  douches 
are  not  to  be  used  on  the  head  and  face.  Laxative  remedies,  such  as 
Carlsbad  Sprudel  salts,  Hunyadi  Janos,  Friedrichshall  water,  and  other 
salines,  are  advised  to  produce  regular  daily  evacuation  of  the  bowels. 

Systematic  gymnastic  exercise  is  beneficial  in  preventing  congestion 
of  the  brain ;  provided,  however,  that  all  strenuous  movements  are  avoided, 
especially  those  requiring  the  lowering  of  the  head,  for  reasons  that  are 
obvious.  Neither  heavy  lifting  nor  jumping  should  be  permitted.  Those 
affected  with  degenerative  arterial  disease  and  sufferers  from  cerebral 
congestion  and  increased  heart  action  should  not  indulge  in  bicycle  rid- 
ing, ball  playing,  or  rowing.  A  moderate  amount  of  horseback  riding 
favors  the  flow  of  blood  to  parts  other  than  the  brain.  The  triad,  intoxi- 
cation, constipation,  and  excitation,  is  to  be  shunned  by  those  who  have 
tendencies  to  cerebral  hemorrhage. 

Treatment 

A  patient  seized  with  a  stroke  of  apoplexy,  the  result  of  hemorrhage, 
should  be  placed  in  bed  with  head  high  and  feet  low.  All  tight  clodiing 
about  the  body  is  to  be  loosened,  and  corsets  are  to  be  removed.  Ice  or 
cloths  wrung  out  in  ice  water  should  be  placed  upon  the  head  and  fre- 
quently renewed,  while  the  feet  are  put  in  vessels  filled  with  hot  water. 
To  quiet  the  heart's  action  an  ice  bag  may  be  applied  to  the  cardia.  To 
attract  the  blood  to  the  intestines  a  drastic  purge  may  be  administered; 
preferably  one  or  two  drops  of  croton  oil  in  five  of  sweet  oil  are  placed 
on  the  tongue.  The  patient  should  be  kept  perfectly  quiet.  Movement 
of  any  kind  is  strictly  prohibited.  Aconite  and  veratrum  viride,  in  one 
to  two-minim  doses  every  hour,  are  classical  remedies  to  reduce  violent 
heart  action.  The  suggestions  previously  given  when  speaking  of  cerebral 
congestion  may  be  here  applied  with  benefit. 

In  plethoric  and  robust  individuals  venasection  is  indicated.  On  several 
occasions  I  have  seen  beneficial  results  from  the  withdrawal  of  larjje  quantities  of 
blood  in  comatose  patients.     In  many  cases  no  good  is  accomplished  by  this  meas- 
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ure.  From  ten  to  twelve  ounces  (300  to  360  c.  cm.)  of  blood  can  be  withdrawn 
if  the  pulse  continues  tense.  The  beneficial  effects  of  blood-letting  are  shown  by 
cessation  of  convulsions  and  a  return  to  consciousness.  When  the  hemorrhage  into 
the  brain  is  very  extensive,  blood-letting  will  be  of  no  avail.  Bleeding  seems  to 
do  good  in  the  milder  cases  only. 

For  the  extreme  restlessness  sedatives  and  narcotics  may  be  used  either 
by  enema  or  hypodermically.  We  may  give  by  enema  fair-sized  doses  of 
chloral  hydrate  combined  with  bromids.  Morphin  may  be  injected  hypo- 
dermically in  doses  of  gr.  1/4  ^o  gr.  ^^  (0.015-0.030  gm.). 

In  those  cases  in  which  the  diagnosis  is  doubtful,  or  rests  between 
hemorrhage  and  thrombosis,  to  do  nothing  is  better  than  to  do  too  much. 
While  waiting  for  developments  several  important  matters  demand  the 
conscientious  physician's  attention.  The  bladder  must  be  catheterized 
once  in  three  or  four  hours;  if  this  is  not  done,  retention  with  cystitis 
is  likely  to  result,  which  complication  is  alone  sufficient  to  cause  death. 
The  patient's  posture  requires  frequent  change  in  order  to  prevent  hypo- 
static pneumonia,  another  complication  which  frequently  carries  off  the 
patient,  even  after  he  has  survived  the  attack.  The  lungs  require  exam- 
ination within  twenty-four  hours  and  frequently  afterward.  In  order 
to  guard  against  hypostatic  congestion  and  pneumonia,  the  patient  should 
be  turned  over  to  the  opposite  healthy  side,  that  is,  toward  the  side  of 
the  lesion  in  the  brain.  This  has  the  effect  of  facilitating  respiration, 
and  tends  to  prevent  the  blood  from  gravitating  inward  toward  the  ven- 
tricles. A  serious  danger  occasionally  following  cerebral  hemorrhage  is 
"acute  bedsore,"  which  must  be  prevented,  if  possible,  as  deaths  from 
this  cause  are  common.  By  scrupulous  cleanliness  and  frequent  change 
of  position,  it  is  often  possible  to  prevent  decubitus.  When  an  abrasion 
is  found,  aseptic  and  antiseptic  dressings  should  be  applied  at  once  and 
the  patient  placed  upon  an  air-cushion  or  water-bed.  No  fear  need  be 
felt  regarding  food.  If  the  patient  feels  hungry,  he  may  be  given  cold 
milk  for  the  first  three  or  four  days ;  this  will  suffice  to  keep  him  alive. 
During  the  semiconscious  state,  when  swallowing  is  impossible,  pep- 
tonized milk  may  be  introduced  into  the  stomach  by  means  of  a  nasal 
tube,  to  which  is  attached  a  fountain  syringe. 

For  the  rest,  symptoms  should  be  watched  and  combated  as  they  arise. 
There  is  sufficient  work  left  for  the  physician  if  he  attends  to  bladder, 
bowels,  diet,  strict  cleanliness,  and  complications. 

A  danger  that  awaits  especially  the  case  of  apoplexy  from  hemorrhage 
during  the  first  few  days  is  the  development  of  cerebritis  in  the  neighbor- 
hood of  the  clot.  This  complication  manifests  itself  by  sudden  rise  of 
temperature,  convulsions,  and  a  recurrence  of  the  comatose  state.  The 
treatment  is :  antipyretics,  ice  to  the  head,  cool  sponging,  and  laxatives. 

After-treatment. — The  after-treatment  of  cerebral  hemorrhage  con- 
cerns itself  with  efforts  to  cause  absorption  of  the  extravasated  blood  and 
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to  remove  the  paralytic  phenomena.  For  the  former  the  administration 
of  small  doses  of  iodids,  5-10  grains  (0.3-0.6  gm.)  three  times  daily,  has 
become  the  classical  remedy.  For  the  paralysis  massage  and  electricity 
are  to  be  employed.  The  galvanic  current  applied  to  the  brain  was  a  fa- 
vorite method  in  former  years,  but  very  few  still  persist  in  its  use,  as 
galvanism  when  applied  to  the  brain  appears  to  be  entirely  devoid  of 
therapeutic  benefit,  and  has  done  harm  in  some  instances.  On  the  other 
hand,  faradization  of  the  paretic  muscles  is  strongly  indicated.  Treat- 
ment should  be  begun  early,  within  a  fortnight  after  the  stroke,  or  after 
the  active  symptoms  of  the  attack  have  subsided.  Systematic  passive 
and  active  exercise  of  the  paretic  limbs  have  the  highest  indorsement. 
Experimentally  it  has  been  proven  by  H.  Munk  that  passive  movements 
of  five  minutes'  duration  twice  daily  were  sufficient  to  prevent  secondary 
contractures  in  the  paralyzed  limbs  of  animals,  while  after  a  discontinu- 
ance of  passive  exercises  contractures  appeared  which  did  not  yield  to 
any  amount  of  passive  movement  undertaken  subsequently.  Passive  exer- 
cises should  be  begun  two  or  three  days  after  a  stroke  and  be  continued  for 
months. 

In  the  application  of  massage  and  electricity  it  is  important  to  re- 
member that  only  the  weak  muscles  need  stimulation ;  the  stronger  ones 
are  already  too  powerful,  and,  being  unopposed,  produce  the  various  con- 
tractures. Indiscriminate  stimulation  of  muscles  is  worse  than  useless. 
As  the  extensors  of  the  upper  extremity  and  the  anterior  and  external 
group  of  muscles  in  the  lower  extremity  appear  to  be  the  ones  mostly 
affected  by  the  paralysis,  these  alone  should  be  stimulated.  The  patient 
should  be  encouraged  to  stand  and  walk  as  early  as  the  second  or  third 
week  after  an  attack.  The  sickle-gait  in  hemiplegia  can  be  largely  pre- 
vented if  patients  will  make  efforts  to  walk  properly,  by  constantly  focus- 
sing their  attention  upon  the  act  of  walking,  which  latter  has  normally 
become  an  automatic  function. 

The  use  of  splints  of  cardboard  to  straighten  an  overflexed  hand  and 
fingers  may  occasionally  overcome  obstinate  contractures.  A  splint  so 
shaped  as  to  keep  the  foot  at  right  angles  to  the  leg  is  often  useful  in 
preventing  the  contracture  of  the  foot  in  hyperextension.  To  be  success- 
ful all  of  these  measures  must  be  resorted  to  very  early  in  the  case,  be- 
fore deformities  have  appeared. 
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CHAPTEK   VII 

CEREBRAL    SOFTENING 
(Encephalomalacia) 

Julius    Grinker 

1.    THROMBOSIS 

Etiology. — The  imderlyin^  conditions  which  lead  to  thrombosis  of 
the  cerebral  vessels  are  arteriosclerosis  and  low  blood  pressure  with  or 
without  heart  disease.  The  period  when  both  conditions  are  encountered 
is  old  age,  as  the  vessels  then  become  hard  and  the  circulation  slow.  In 
middle  age  syphilis  enters  as  a  factor  by  the  production  of  endarteritic 
deposits  in  the  arterial  coats,  favoring  clotting  within  them.  The  syph- 
ilitic variety  of  hemiplegia  is  the  most  common,  on  account  of  the  extreme 
frequency  of  the  disease  in  middle  age.  Softening  of  the  brain,  literally 
speaking,  is  more  often  the  cause  of  death  in  the  aged  than  is  hemor- 
rhage. In  some  instances,  as  in  the  anemias  and  in  some  types  of  septi- 
cemia, the  cause  of  thrombosis  depends  upon  changes  in  the  composition 
of  the  blood.  Blocking  of  the  cerebral  arteries  may  also  take  place  as  a 
result  of  influenza,  scarlet  fever,  and  typhoid  fever.  In  the  latter  disease 
we  have  cardiac  weakness  with  lowered  blood  pressure,  conditions  favor- 
ing clotting. 

Symptoms. — The  symptoms  depend  entirely  upon  the  mode  of  onset 
and  the  locality  of  the  vessel  that  is  thrombosed.  When  a  vessel  becomes 
narrowed  gradually,  it  produces  symptoms  by  diminution  of  the  blood 
supply  to  a  certain  part  of  the  brain,  that  is,  by  the  production  of  cerebral 
anemia.  The  function  of  the  part  is  not  altogether  lost,  but  merely  im- 
paired. Complete  restoration  of  function  is  still  possible  when  the  cir- 
culation becomes  reestablished.  As  a  rule,  other  attacks  follow,  and  even- 
tually complete  thrombosis  occurs,  and  with  it  paralysis  of  one-half  of  the 
body — hemiplegia.  The  warnings  in  the  form  of  temporary  loss  of  power 
in  a  limb,  an  eye  muscle,  or  an  eyelid  are  due  to  the  incomplete  blocking 
of  vessels.  Some  of  the  forerunners  of  a  thrombotic  hemiplegia  may  be  a 
slight  loss  of  memory,  transient  or  ])artial  aphasia ;  or  a  patient  may 
complain  of  tingling,  numbness,  or  weakness  in  an  extremity  several  days 

395 


396  CEREBRAL    SOFTENING 

or  hours  before  a  complete  attack  of  thrombosis  has  developed.  If  a 
branch  of  the  middle  cerebral  artery  supplying  the  motor  area  becomes 
the  seat  of  thrombosis,  there  will  be  loss  of  power  corresponding  to  the 
extent  of  brain  affected.  In  many  cases  there  is  gradual  extension  of 
thrombosis  into  other  branches  of  the  same  artery,  and  we  then  have  an 
increase  in  the  paralysis — at  first  possibly  only  a  monoplegia,  later  a 
hemiplegia.  In  thrombosis  loss  of  consciousness  is  not  the  rule,  though 
when  a  very  large  artery  is  the  seat  of  the  process  this  may  occur.  The 
usual  course  is  for  paresthetic  sensations  to  appear  first,  then  come  a 
slight  loss  of  power,  and  finally  complete  paralysis.  The  convulsions, 
twitchings,  and  jactitations  which  are  so  frequent  in  hemorrhage  of  the 
brain  are  uncommon  in  thrombosis.  Symptoms  depend  entirely  upon 
what  portion  of  the  brain  is  affected ;  we  may  have  motor  or  sensory 
aphasia,  hemianopsia,  hemianesthesia,  hemiplegia,  or  monoplegia.  If 
the  thrombosed  artery  belongs  to  the  posterior  portion  of  the  brain,  sup- 
plying the  cerebellum,  we  shall  have  cerebellar  ataxia,  a  reeling  from 
side  to  side — the  so-called  drunken  gait.  We  may  have  nystagmus — a 
peculiar  oscillatory  movement  of  the  eyeballs — from  interference  of  func- 
tion in  the  corpora  quadrigemina,  when  the  vessel  supplying  them  has 
become  thrombosed.  Cranial  nerve  involvement  occurs  when  the  affected 
artery  is  one  that  feeds  the  nerves  at  the  base  of  the  brain. 

Pathology. — When  a  portion  of  the  brain  is  deprived  of  its  proper 
blood  supply  by  clotting  having  taken  place  in  the  vessel  nourishing  it, 
softening  and  necrosis  are  the  result.  The  area  so  affected  may  be  pale  at 
first,  but  soon  there  is  an  infarct  with  transudation  of  blood  from  sur- 
rounding tissues,  and  the  mass  may  appear  red,  later  yellow.  We  speak 
of  red  and  yellow  softening  according  to  the  coloration  produced  by  the 
blood.  In  the  later  stages  a  cyst  or  a  scar  may  be  found  at  the  site  of  a 
former  thrombosis.  It  must  be  remembered  that,  besides  softening,  which 
takes  place  as  the  direct  result  of  thrombosis,  there  is  edema  of  the  sur- 
rounding parts.  The  symptoms  caused  by  the  secondary  edema  may  be 
more  intense  than  those  from  direct  damage  to  the  brain,  but  the  former 
soon  disappear,  while  the  latter  are  permanent.  This  explains  the  im- 
provement which  occurs  after  a  thrombosis,  when  one  would  expect  none 
from  the  irreparable  damage  done  to  the  brain. 

Prognosis. — As  the  blocking  of  an  artery  causes  total  or  partial  starva- 
tion of  that  part  of  the  brain  which  is  entirely  dependent  on  it  for  nutri- 
tion, it  can  easily  be  understood  why  the  injurious  effects  of  thrombosis 
are  more  or  less  permanent.  A  mass  of  brain  tissue,  once  destroyed,  can 
never  be  regenerated.  It  is  otherwise  with  the  area  surrounding  the 
thrombus,  in  which,  as  previously  stated,  there  may  only  be  a  transient 
edema.  These  portions  of  the  brain,  when  supplied  with  blood  by  col- 
lateral circulation,  may  recover  function.  While  the  prospects  for  re- 
covery of  function  are  unfavorable  in  all  forms  of  thrombosis,  this  is 
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especially  true  for  the  internal  capsular  area;  here  the  arteries  are  ter- 
minal and  collateral  circulation  is  impossible.  The  result  is  usually 
permanent  softening.  In  those  cases  in  which  the  mind  has  suffered  the 
prognosis  is  especially  unfavorable. 

Physicians  have  long  entertained  the  view  that  the  prognosis  is  good 
in  thrombosis  due  to  arterial  plugging  from  syphilitic  endarteritis.  All 
that  was  necessary  for  their  recovery  was  believed  to  be  the  administration 
of  vigorous  antispecific  treatment.  Nothing  is  more  erroneous.  A  com- 
plete aterial  blockade — irrespective  of  how  produced — which  persists  forty- 
eight  hours  or  more  causes  death  of  the  part  depending  upon  it  for  life. 
How  does  the  prognosis  of  thrombosis  compare  with  that  of  hemorrhage? 
While  at  first  sight  an  attack  of  thrombotic  apoplexy,  with  its  preserva- 
tion of  consciousness  and  absence  of  stormy  features,  appears  less  harm- 
ful than  one  of  hemorrhage,  the  facts  are  otherwise.  The  prognosis  for 
recovery  from  paralysis  is  not  as  favorable  in  thrombosis  as  it  often  is 
in  hemorrhage.  One  reason  is  that  the  damage  to  the  arteries  in  throm- 
bosis is  more  widespread  than  in  hemorrhage.  One  attack  of  the  former 
is  usually  a  signal  for  the  recurrence  of  numerous  attacks,  while  in  hem- 
orrhage there  may  not  be  any  recurrences  during  a  lifetime.  For  a  num- 
ber of  years  I  have  had  under  observation  cases  in  which  only  a  single 
attack  has  taken  place ;  one  of  these  patients  had  his  stroke  20  years  ago 
and  is  still  engaged  in  a  busy  vocation. 

Diflferential  Diagnosis. — It  is  always  well  to  remember  that  throm- 
bosis is  the  blocking  of  a  vessel  with  disturbances  in  the  brain  centers 
resulting  from  lack  of  blood.  Further,  that  symptoms  are  produced  slow- 
ly, for  clotting  does  not  take  place  suddenly,  time  being  required  to  com- 
plete the  process.  We  consequently  have  a  train  of  symptoms  preceding 
the  attack,  which  may  be  transient  sensory  losses,  paresthesia,  or  slight 
recurring  motor  palsies.  In  apoplexy  due  to  hemorrhage,  on  the  other 
hand,  the  torn  blood  vessel  permits  the  heart  to  pump  blood  into  the  brain 
72  times  per  minute ;  the  mass  of  blood  accumulating  in  the  brain  causes 
pressure  symptoms  almost  immediately  after  the  stroke.  We  only  mention 
convulsions,  respiratory  disturbances  from  pressure  upon  the  medulla, 
Cheyne-Stokes  respiration,  convulsive  twitchings,  and,  the  most  impor- 
tant differential  symptom,  the  sudden  loss  of  consciousness. 

A  case  of  apoplexy  occurring  in  the  young  or  in  an  individual  under 
45  years  is  mostly  thrombosis  due  to  syphilitic  arterial  plugging.  Most 
old  people,  when  struck  with  apoplexy,  suffer  from  thrombosis.  Hemor- 
rhage, on  the  other  hand,  occurs  with  greatest  frequency  between  the  ages 
of  45  and  65.  When  called  to  see  an  apoplectic  patient  under  45  or  over 
70  years  old,  the  probable  diagnosis  of  cerebral  thrombosis  can  be  safely 
made. 

Thrombosis  must  also  be  differentiated  from  embolism.  The  em- 
bolic attack  usually  occurs  suddenly  and  resembles  in  its  onset  hcmor- 
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rhage  more  than  thrombosis.  Further,  the  patient  affected  with  embolic 
apoplexy  must  have  the  conditions  requisite  to  produce  arterial  plugs: 
an  endocardial  lesion,  aneurysm,  or  floating  clumps  of  organisms  cir- 
culating in  his  blood. 

Treatment 

While  in  hemorrhage  the  treatment  aims  to  retard  circulation,  lower 
arterial  tension,  and  to  favoi'  coagulation  at  the  bleeding  point,  in  throm- 
bosis we  wish  to  bring  about  opposite  conditions.  Here  we  endeavor  to 
stimulate  the  heart,  raise  arterial  tension,  and  accelerate  the  circulation, 
so  as  to  lessen  the  tendency  to  further  coagulation.  When  the  patient 
is  found  in  a  state  of  s^Ticope,  means  must  be  taken  to  revive  the  heart's 
action  as  speedily  as  possible.  For  this  purpose  nothing  is  better  than  hot 
water  bottles  applied  to  the  precordial  region.  Equally  important  is 
postural  treatment :  head  low  and  feet  elevated.  When  consciousness 
returns,  the  head  'and  shoulders  may  be  slightly  raised,  while  the  bed  is 
lowered.  Internally,  stimulants  must  be  given,  but  not  too  freely,  for 
excessive  heart  action  may  cause  rupture  of  a  weakened  vessel  and  add 
hemorrhage  to  an  already  existing  thrombosis. 

Personally  I  prefer  to  give  one  or  two  tablespoonfuls  of  brandy  internally, 
and  to  apply  ammonia  to  the  nostrils.  This  is  usually  sufficient  to  revive  the 
patient  without  overstimulating  him. 

While  in  hemorrhage  we  employ  purgatives,  salines,  and  other  rem- 
edies to  deplete  the  circulation  away  from  the  brain,  in  thrombosis  we 
desire  to  send  as  much  blood  as  possible  into  the  brain,  and  must  beware 
of  cathartics.  These  not  only  cause  the  reverse  of  what  is  intended,  but 
in  addition  create  an  increased  coagulability  of  the  blood.  After  the 
shock  has  passed  off  we  may  use  cardiac  stimulants,  such  as  strychnia, 
digitalis,  strophanthus,  and  brandy. 

[Strychnia  is  not  a  cardiac  stimulant,  but  it  is  very  valuable  in  this 
condition,  as  it  contracts  blood  vessels,  notably  those  of  the  splanchnic 
area,  which  is  followed  by  increased  blood  pressure. — Editor.] 

In  order  to  prevent  constriction  in  the  arterioles  of  the  brain,  we  add 
small  doses,  say  1/100  of  a  grain,  of  nitroglycerin  to  each  dose  of  digitalis 
or  strophanthus.  Formerly  the  arterial  dilators,  nitroglycerin  and  sodium 
nitrite,  alone,  enjoyed  great  popularity  in  the  treatment  of  cerebral  throm- 
bosis. We  now  know  that  the  vasodilators  cause  a  lowering  of  the  sys- 
temic blood  pressure;  consequently  they  are  given  almost  always  in  com- 
bination with  cardiac  stimulants.  , 

The  treatment  of  cerebral  thrombosis  from  syphilitic  endarteritis  is 
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identical  with  that  of  syphilis  in  general.  The  disappointment  which  so 
often  follows  the  faithful  application  of  antispecific  remedies  to  throm- 
botic cases  is  due  to  a  non-appreciation  of  the  fact  that  blocking  of  a  vessel 
causes  irreparable  damage  to  the  brain,  regardless  of  the  cause  that  pro- 
duced it.  Ko  amount  of  antisjphilitic  treatment  is  capable  of  reviving 
a  portion  of  brain  which  has  remained  bloodless  for  twenty-four  or  more 
hours.  Only  in  the  cases  in  which  thrombosis  is  incomplete,  or  where 
a  collateral  circulation  can  be  established,  may  recovery  take  place. 
^Nevertheless,  it  is  our  duty  in  every  case  of  luetic  endarteritis  causing 
thrombosis  to  make  use  of  the  most  rigid  antispecific  treatment — prefer- 
ably by  hypodermic  injection  of  gr.  %  (0.008  gm.)  of  corrosive  sub- 
limate into  the  gluteal  muscles  twice  daily,  or  succinamid  of  mercury  in 
the  same  doses.  In  addition  iodid  of  potassium  in  large  doses,  beginning 
with  30  drops  (2  c.  c.)  of  the  saturated  solution  three  times  daily,  and 
continued  by  increasing  the  daily  dose  15  drops,  distributed  over  the  entire 
day,  until  500  to  600  .drops  are  taken  in  the  twenty-four  hours.  The  last 
dose  is  to  be  continued  for  about  six  weeks,  then  treatment  is  discontinued 
for  six  more  weeks.  Later,  and  throughout  the  patient's  life,  the  mixed 
antisyphilitic  treatment  is  to  be  regularly  alternated  with  periods  of  rest 
from  all  medication. 

I  have  stated  that  coma  and  loss  of  consciousness  are  not  frequent  in 
thrombosis.  However,  when  the  artery  which  becomes  the  seat  of  throm- 
bosis is  large  or  supplies  the  medulla,  it  is  possible  to  have  coma  and 
interference  with  the  respiratory  centers.  This  is  a  condition  analogous 
to  that  which  is  observed  in  hemorrhage,  but  the  treatment  differs  radical- 
ly from  that  of  hemorrhage.  In  thrombosis  we  must  stimulate  the  cir- 
culation so  as  to  send  blood  into  the  brain,  whereas  in  hemorrhage  we 
wish  to  empty  the  brain  of  its  bloody  contents. 

In  many  cases  of  thrombosis,  after  the  attack  has  passed  off,  patients 
complain  of  intense  headache,  which  is  probably  caused  by  the  inflamma- 
tory reaction  in  the  vicinity  of  the  softened  area.  The  treatment  is:  cold 
affusions  to  the  head,  leeches  to  the  temples,  and,  if  necessary,  the  coal-tar 
products:  antipyrin,  phenacetin,  aspirin,  and  salophen,  in  ordinary  doses. 
If  convulsions  or  delirium  appear  during  the  reaction,  these  measures 
do  not  suffice.  Thirty-grain  doses  (2  gm.)  of  sodium  bromid,  in  com- 
bination with  5  grains  (0.30  gm.)  of  chloral  hydrate,  may  be  safely 
administered  every  four  hours  until  an  effect  is  produced. 

The  subjects  of  thrombosis  are  usually  debilitated,  worn-out  individ- 
uals and  require  nutritious  and  easily  assimilable  food.     In  addition  to 
meat  and  a  liberal  diet,  small  doses  of  alcohol  and  stimulating  hot  broths - 
may  be  allowed.     The  stomach,  bowels,  and  bladder  all  require  constant 
attention  on  the  part  of  the  medical  attendant. 

The  paralyses  resulting  from  thrombosis  demand  special  treatment, 
and  are  identical  with  those  from  hemorrhage.     The  after-treatment  of 
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hemiplegia  is  the  same  in  all  cases,  regardless  of  the  cause  which  pro- 
duced it.  I  shall  discuss  the  treatment  of  the  contractures  resulting  from 
the  hemiplegic  state  at  the  conclusion  of  the  section  on  infantile  cerebral 
palsy. 

2.     CEREBRAL   EMBOLISM 

Etiology. — The  most  frequent  cause  of  cerebral  embolism  is  acute  or 
chronic  endocarditis,  principally  at  the  mitral  valve.  Fibrinous  depos- 
its, fresh  or  old,  are  there  formed,  become  dislodged,  and  are  swept  into 
the  general  circulation,  reaching  the  brain.  Another  factor  in  the  pro- 
duction of  cerebral  embolism  is  aneurysm  of  the  ascending  arch  of  the 
aorta,  in  which  clotting  and  fibrin  formation  have  taken  place.  From  here 
fragments  may  be  loosened  and  swept  into  the  blood  current,  eventually 
reaching  the  terminal  or  end  arteries  of  the  brain.  It  is  also  possible 
for  bacterial  clumps  to  block  arterioles  and  thus  to  cause  embolus.  Like- 
wise, conglomerations  of  pigment  masses  from  the  destruction  of  the 
hemoglobin  in  malaria  may  plug  a  small  cerebral  vessel  and  produce  the 
symptom-complex  of  cerebral  embolism.  Particles  from  infected  ma- 
terial or  fragments  of  tumor  masses,  that  may  have  gained  entrance  into 
the  circulation,  may  cause  either  simple  or  infected  cerebral  embolism 
and  thrombosis. 

.  The  young  are  more  frequently  affected  than  the  old,  because  rheu- 
matism and  endocarditis,  the  two  common  antecedent  factors,  are  more 
prevalent  in  young  individuals.  In  them  also  the  circulation  is  more 
active,  permitting  fragments  to  be  readily  swept  into  the  general  blood 
stream.  It  must  be  stated,  however,  that  no  age  is  exempt  from  the  de- 
velopment of  cerebral  embolism. 

Symptoms. — From  the  very  nature  of  the  etiology  we  expect  symp- 
toms to  begin  suddenly.  While  consciousness  is  rarely  lost — contrary  to 
cerebral  hemorrhage — the  onset  here  is  abrupt,  thus  differing  from  cerebral 
thrombosis,  with  its  gradual  onset  and  premonitory  signs  and  warnings. 
In  embolism  there  may  be  slight  twitchings,  but  rarely  convulsions,  as  in 
hemorrhage.  Neither  slight  vascular  forebodings  nor  symptoms  of  cere- 
bral hyperemia  and  congestion  precede  embolic  plugging.  In  embolism 
paralysis  develops  suddenly,  within  a  few  minutes,  usually  on  the  right 
side,  and  in  combination  with  aphasia.  The  left  side  of  the  brain  is 
commonly  selected  by  the  lesion,  because  it  is  easier  for  a  plug  to  reach 
the  brain  through  the  left  common  carotid — almost  a  direct  continuation 
of  the  aorta — than  through  the  right  artery,  which  is  a  branch  of  the 
innominate. 

Aside  from  the  difference  in  onset  the  permanent  symptoms,  and 
even  the  pathological  anatomy  of  cerebral  embolism,  are  similar  to  those 
which  have  been  described  in  connection  with   thrombosis.     The  most 
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common  and  important  sjmptom  is  the  development  of  hemiplegia, 
with  or  without  aphasia,  depending  upon  the  localization  of  the  em- 
bolus. 

Prognosis. — The  prospects  for  recovery  are  far  better  in  cerebral 
embolism  than  in  hemorrhage  and  thrombosis.  The  patient,  being  often 
a  young  individual  with  elastic  arteries,  is  not  incapable  of  establishing 
a  collateral  circulation.  This  is  not  the  case  in  thrombosis,  which  affects 
persons  with  extensive  arterial  hardening  of  a  kind  which  does  not  admit 
of  dilatation  for  furnishing  the  anemic  brain  with  nutriment.  It  must 
be  emphasized,  however,  that,  if  recovery  in  embolism  is  to  occur  at  all,  it 
must  take  place  soon,  for  when  a  portion  of  brain  tissue  has  been  deprived 
of  its  blood  supply  for  a  few  days  only,  the  resulting  hemiplegia  will  be 
as  permanent  as  in  thrombosis  and  hemorrhage. 

Pathology. — The  pathological  changes  resulting  from  sudden  plugging 
of  a  cerebral  artery  by  an  embolus  are  almost  identical  with  those  oc- 
curring in  gradual  clotting  within  the  blood  vessels.  There  is  at  first  acute 
softening  with  subsequent  cicatrization,  and,  in  late  cases,  cystic  forma- 
tion. 

Differential  Diagnosis. — Embolism  is  to  be  differentiated  from  hemor- 
rhage and  thrombosis.  We  shall  take  up  hemorrhage  first.  Embolism 
and  hemorrhage  both  develop  suddenly.  In  embolism,  however,  there  are 
no  premonitory  symptoms  of  cerebral  mischief,  and  the  attack  is  usually 
not  accompanied  by  convulsions.  The  patient  has  suffered  from  rheu- 
matism and  endocarditis  of  the  mitral  valve,  or  is  the  subject  of  aortic 
aneurysm.  In  any  case  the  diagnosis  of  embolism  is  never  certain  imless 
the  source  of  emboli  can  also  be  ascertained,  namely,  endocardial  disease 
or  aneurysm. 

Between  embolism  and  thrombosis  there  will  seldom  be  difficulties  in 
differentiation,  for  the  latter  is  usually  preceded  by  symptoms  of  vas- 
cular disease.  There  has  probably  been  a  similar,  milder  attack,  which 
culminated  in  a  series  of  slight  motor  or  sensory  disturbances.  In  a 
young  man  there  may  be  a  history  or  signs  of  syphilis.  If  the  attack 
occurs  in  a  man  after  65,  with  atheromatous  degeneration  of  the  arteries, 
it  is  probably  thrombosis.  It  is  possible  for  an  embolus  to  become  the 
starting  point  of  a  thrombus,  and  we  may  then  have  what  is  called  an 
embolic  thrombosis.  In  the  cases  in  which  there  is  coexisting  heart  dis- 
ease, with  low  blood  pressure  and  arterial  degeneration,  the  diagnosis  be- 
tween thrombosis  and  embolism  may  remain  doubtful.  The  development 
of  a  "stroke"  during  excitement  speaks  for  the  diagnosis  of  embolism,  as 
the  latter  requires  a  quickened  circulation,  while  thrombosis  is  usually 
accompanied  by  slow  heart  action. 
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•  Treatment 

In  embolism  it  is  necessary  that  the  patient  be  absolutely  quiet.  An 
irregular  and  feebly  functionating  heart  invariably  shows  a  tendency  to 
permit  the  deposition  of  fibrin  upon  the  valves,  and  an  overexcited  heart 
washes  the  fibrin  into  the  general  circulation. 

As  a  heart-stimulant  I  prefer  strychnia  sulphate  in  doses  of  gr.  1/20  (0.003 
gm.)  everj'  four  hours.  Occasionally  I  order  tincture  of  digitalis  in  doses  of  .5 
drops   (0.3  c.  c.)   every  three  hours,  provided  I  can  watch  the  patient. 

Of  course,  no  hope  can  be  entertained  that  any  amount  of  treatment 
will  either  dissolve  or  dislodge  an  embolus.  The  utmost  to  be  expected 
is  some  success  in  minimizing  the  amount  of  thrombosis  which  often 
succeeds  the  embolus.  Cardiac  tonics  are  also  indicated  in  all  those  debil- 
itated states  of  the  heart  which  allow  clots  to  form  within  it,  as,  for  in- 
stance, in  severe  cases  of  typhoid  fever  and  other  conditions  accompanied 
by  low  blood  pressure  and  grave  anemia.  When  the  embolus  blocking  a 
cerebral  artery  has  originated  in  a  septic  source,  the  prognosis  is  exceed- 
ingly unfavorable.  Strenuous  treatment  will  have  to  be  directed  not  only 
against  the  focus  in  the  brain,  but  also  against  the  original  source  of  in- 
fection. From  septic  emboli  solitary  or  multiple  abscesses  may  form  in 
the  brain.  The  treatment  of  the  end  results  of  cerebral  embolus — sof- 
tening and  cicatrization — is  the  same  as  in  thrombosis. 
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CHAPTER    VIII 

ENCEPHALITIS 
{Acute  Non-purulent  Form) 

Julius    Grinker 

Introduction. — The  brain  tissues,  like  other  organs  in  the  body,  are 
subject  to  inflammation,  which  may  be  acute  or  chronic,  localized  or  gen- 
eral. Both  parenchyma  and  interstitial  tissue  may  be  affected,  either 
alone  or  in  combination.  Localized  forms  of  acute  encephalitis  may 
occur  in  connection  with  meningitis,  or  follow  thrombosis  and  hemorrhage. 
Cerebral  inflammation  in  patches  may  also  take  place  near  a  tumor,  an 
abscess,  or  an  accumulation  of  fluid,  as  in  hydrocephalus.  Of  great  im- 
portance are  the  inflammations  secondary  to  acute  infectious  processes  in 
the  vicinity  of  the  cerebral  cortex.  Perhaps  the  gravest  type  of  this  dis- 
ease is  the  variety  which  occurs  in  the  wake  of  an  acute  general  infection. 
In  accordance  with  the  best  custom,  we  shall  take  up  the  disease  under 
the  following  subheadings :  I.  Acute  hemorrhagic  encephalitis ;  II.  (a) 
acute  hemorrhagic  superior  polioencephalitis;  II.  (b)  acute  hemorrhagic 
inferior  polioencephalitis. 

1.    ACUTE    HEMORRHAGIC    ENCEPHALITIS 

The  disease  is  mostly  always  caused  by  infection.  It  has  been  seen  in 
influenza,  measles,  scarlet  fever,  pneumonia,  whooping  cough,  and  after 
diphtheria.  Inflammation  of  the  brain  substance  may  also  be  caused  by 
contusion  of  the  brain. 

Symptoms. — The  disease  selects  with  preference  children  and  young 
adults.  The  onset  is  usually  stormy,  with  headache,  vertigo,  depression, 
or  irritability.  The  patient  becomes  stuporous,  semiconscious,  and  rap- 
idly merges  into  a  coma-like  state.  Though  superficially  resembling 
apoplexy,  the  coma  is  rarely  profound,  and  there  are  no  pupillary  changes. 
Instead  of  a  fall  there  is  an  immediate  rise  of  temperature,  slight  at 
first,  but  it  may  become  quite  high.  Paralytic  symptoms  are  not  in  evi- 
dence early,  but  these  usually  come  on  later.     In  the  beginning  of  an 

404: 


ACUTE   HEMORRHAGIC   ENCEPHALITIS 


405 


attack  stiffness  of  the  neck  may  appear,  rarely  general  convnlsions.  There 
are  restlessness,  delirium,  and  stupor.  Respiration  and  pulse  are  both  ac- 
celerated ;  there  may  be  Cheyne-Stokes  respiration  and  slow  pulse.  In  the 
severe  cases  symptoms  quickly  become  aggravated  and  the  patient  dies  in 
coma  twenty-four  or  seventy-two  hours  after  the  onset  of  the  disease.  In 
other  instances  the  course  may  be  protracted,  and  yet  the  case  terminates 
fatally  even  after  twenty  or  more  days.  If  the  inflammation  is  localized 
in  the  convexity  of  the  brain  over  motor  areas,  we  may  have  epilepsy; 
if  the  occipital  lobe  is  affected,  hemianopsia  may  be  the  result.  At  the 
base  of  the  brain  encephalitis  may  cause  optic  neuritis  and  other  cranial 
nerve  lesions.  In  those  cases  in  which  cerebellar  symptoms  predominate 
there  are  hemiataxia,  nystagmus,  and  rapidly  developing  optic  neuritis. 
When  pons,  medulla  oblongata,  or  cerebellum  is  affected,  the  symptoms 
are  sufficiently  distinctive  to  direct  attention  to  these  localities.  Encepha- 
litis affecting  exclusively  the  pontine-bulbar  structures  is  usually  described 
as  polioencephalitis  inferior. 

Pathology. — The  acute  inflammation  has  a  hemorrhagic  character.  The 
affected  parts  appear  hyperemic  and  swollen,  and  seem  studded  with  nu- 
merous spots  resembling  flea-bites.  Macroscopically,  in  recent  cases,  we 
have  the  ordinary  appearances  of  inflammation:  dilated  capillaries  and 
infiltration  of  leukocytes.  In  cases  that  have  lasted  some  time  there  are 
found  granule  cells  and  extensive  proliferation  of  glia  tissue. 

Diagnosis. — This  is  extremely  difficult  and  should,  therefore,  be  made 
with  caution.  The  symptoms  resemble  acute  serous  meningitis,  sinus 
thrombosis,  and  acute  meningitis  after  infectious  diseases.  In  general  it 
may  be  said  that  encephalitis  differs  from  all  these  affections  in  the  fact 
that  focal  signs  usually  appear  early  and  remain  leading  symptoms. 

Prognosis. — This  is  eAtremely  grave.  When  a  case  develops  rapidly 
with  loss  of  consciousness  and  high  fever,  the  course  is  usually  a  fatal  one. 
On  the  other  hand,  certain  cases  announce  quite  early  that  recovery  is 
impending;  the  stormy  symptoms  gradually  subside  and  a  prolonged  con- 
valescence begins,  lasting  for  weeks,  months,  and  even  years.  Recovery 
with  defect  may  occur;  in  fact,  this  is  the  rule  in  the  Striimpell  type  of 
infantile  cerebral  palsy. 

Treatment 


The  treatment  is  purely  symptomatic.  The  patient  should  be  placed 
in  bed  and  given  a  quiet  environment,  as  noises  and  bright  lights  are 
harmful.  Emotional  excitement  of  any  kind  should  be  strictly  avoided. 
Of  great  value  are  cold  applications  or  an  ice  bag  to  the  head ;  venesection 
and  leeches  are  to  be  used  early  in  the  sthenic  cases.  For  the  fever,  if 
present,  we  administer  antipyretics,  but  rely  principally  on  cold  douching. 
The  bowels  should  not  be  neglected.    In  lingering  cases  we  employ  hydro- 
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therapy  and  electricity.     The  after-treatment  of  paralysis  is  identical  with 
that  which  results  from  cerebral  hemorrhage,  thrombosis,  and  embolism. 


2.    ACUTE    HEMORRHAGIC    POLIOENCEPHALITIS 

(a)  Acute  Hemorrhagic  Superior  Polioencephalitis. — In  1881  Wer- 
nicke first  described  this  type  of  encephalitis  as  occurring  mostly  in 
whiskey  or  brandy  drinkers,  and  in  some  other  forms  of  intoxication.  At 
intervals  these  patients  may  have  suffered  from  the  symptoms  of  chronic 
alcoholism — agastric  catarrh,  morning  vomiting,  pains  and  cramps  in 
the  calves  of  the  legs,  headaches,  amblyopia,  weakness  and  uncertainty 
in  the  lower  extremities,  as  well  as  delirium  tremens.  Then  prodromata 
appear,  such  as  headache,  backache,  limbache,  vertigo,  and  vomiting — and 
perhaps  even  delirium.  Shortly  afterward  the  disease  itself  appears  with 
acute  onset. 

The  principal  symptoms  begin  either  with  delirium  tremens,  or  set 
in  suddenly  with  paralysis.  There  are  states  of  confusion,  restlessness, 
general  trembling  and  sweating,  hallucinations,  picking  at  the  bed- 
clothes, or  there  are  the  trembling  and  busy  delirium  of  alcoholics.  In 
addition  there  may  be  fever  and  general  weakness.  The  confusion  and 
motor  unrest  may  have  been  ascribed  entirely  to  the  alcoholism,  but 
throughout  the  disease  delirium  is  a  prominent  symptom  and  a  stupor- 
ous state  becomes  more  and  more  noticeable.  In  some  cases  the  mental 
condition  resembles  that  of  Korsakoff's  psychosis.  In  the  cases  which  are 
caused  by  other  than  alcoholic  poisons  somnolence  appears  early.  Per- 
haps the  most  important  symptom  of  this  variety  is  the  appearance  either 
immediately  at  the  onset,  or  within  a  few  days  of  it,  of  complete  ophthal- 
moplegia. The  ocular  paralysis  may  have  been  preceded  by  pupillary 
inequalities,  ptosis,  or  nystagmoid  jerkings  of  the  eyeballs.  Another  strik- 
ing symptom,  denoting  cerebellar  trouble,  is  that  the  patient's  gait  be- 
comes peculiar;  he  walks  with  feet  wide  apart  and  reels  from  side  to 
side,  presenting  typical  cerebellar  ataxia.  In  most  cases  muscular  weak- 
ness is  pronounced  in  the  upper  and  lower  extremities.  Tremors,  like 
those  seen  in  delirium  tremens,  and  also  choreiform  movements  are  often 
noticed.  In  addition  hemiparesis  or  hemiplegia  may  appear ;  also  sphinc- 
ter paralysis.  The  tendon  reflexes  vary ;  they  may  be  normal,  reduced,  or 
exaggerated.  In  cases  with  hemiplegia  we  commonly  see  clonus  and 
Babinski  sign.  Dysarthria  is  a  symptom  when  the  pontine  and  medul- 
lary centers  are  affected.  Rarely  ophthalmoplegia  is  seen  in  association 
with  facial  paralysis.  The  temperature  is  either  normal  or  subnormal ; 
the  pulse  is  almost  always  rapid ;  between  80,  100,  and  even  140  or  more 
beats  to  the  minute  have  been  counted.  The  course  of  the  disease  is  either 
acute  or  subacute.     Death  may  occur  within  a  few  days  or  after  weeks. 
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(b)  Acute  Hemorrhagic  Inferior  Polioencephalitis. — This  is  a  sub- 
division of  the  preceding  type,  which  differs  from  it  in  that  the  gray 
nuclei  of  the  medulla  are  mostly  or  extensively  involved.  From  these  nuclei 
the  disease  usually  extends  either  upward  toward  the  brain,  or  down- 
ward toward  the  spinal  cord ;  or  there  may  be  only  diffuse  inflammation 
of  the  pons  and  medulla.  The  last  condition  is  called  acute  polioencepha- 
litis inferior  or  acute  bulbar  myelitis.  While  in  acute  superior  encepha- 
litis the  ophthalmoplegia  is  the  prominent  symptom,  in  this  form — acute 
inferior  polioencephalitis — bulbar  symptoms  predominate.  It  is  the  type 
of  polioencephalitis  which  has  recently  been  observed  by  Wickman  and 
others  in  epidemics  of  poliomyelitis.  It  was  Medin,  however,  who  first 
saw  the  true  relation  between  certain  isolated  cranial  nerve  lesions  and 
infantile  spinal  paralysis.  Oppenheim  promptly  acknowledged  it,  and 
was  one  of  the  first  to  write  on  it,  so  that  at  present  the  relation  be- 
tween acute  poliomyelitis  and  polioencephalitis  inferior  is  generally  recog- 
nized. In  the  report  of  the  Collective  Investigation  Committee  on  the 
New  York  epidemic  of  1907  we  find  it  mentioned  that  bulbar  forms  have 
been  observed  among  the  very  acute  cases  (formes  frustes)  and  in  sev- 
eral of  the  fatal  cases.  The  reporters  say:  'When  the  infectious  proc- 
ess has  been  most  intense  it  has  been  extended  into  the  medulla  oblongata 
and  the  pons,  possibly  even  to  the  floor  of  the  third  ventricle. 
Polioencephalitis,  then,  is  an  acute  infectious  process  similar  to  polio- 
myelitis, of  which  it  may  be  a  part."  From  the  point  of  view  of  early 
diagnosis  and  correct  therapy,  it  is  well  to  bear  this  in  mind  when  exam- 
ining a  case  of  polioencephalitis.  By  prophylactic  measures  we  may  pos- 
sibly avert  an  attack  of  poliomyelitis.  While  the  pontine  structures,  in 
which  the  facial  nerve  originates,  are  principally  affected,  the  hypoglossal 
can  also  become  the  seat  of  inflammation.  When  pons,  medulla,  and  spinal 
cord  are  simultaneously  involved,  we  speak  of  polioencephalomyelitis. 

What  follows  applies  equally  to  the  superior  and  inferior  types  of 
hemorrhagic  polioencephalitis. 

Prognosis. — There  are  acute  and  subacute  forms.  The  acute  type  gen- 
erally terminates  fatally  in  from  eight  to  fourteen  days,  while  the  sub- 
acute variety  may  pass  through  a  protracted  course  and  not  rarely  termi- 
nates in  recovery. 

Pathology. — There  is  a  hemorrhagic,  inflammatory  process,  similar  in 
appearance  to  the  one  described  in  the  first  type  of  encephalitis.  The  in- 
flammation is  confined  principally  to  the  gray  matter  of  the  third  ventricle 
and  the  aqueduct  of  Sylvius,  and  may  even  extend  to  the  fourth  ventricle. 
The  process  does  not  limit  itself  to  the  gray ;  white  and  gray  matter  may 
be  alike  implicated.  When  the  anterior  horns  of  the  spinal  cord  have 
become  part  of  the  disease,  as  occasionally  happens,  pathological  changes 
are  found  in  the  spinal  gray  in  addition  to  those  of  the  pons  and  medulla. 
Diagnosis. — For  this  we  consider  principally:  the  onset,  which  is  acute 


408  ENCEPHALITIS 

or  subacute;  the  development  of  focal  symptoms,  which  are  mostly  phe- 
nomena of  ophthalmoplegia  or  bulbar  paralysis,  or  both,  combined  in 
various  groupings.  We  also  take  into  account  the  fact  that  the  disease 
has  a  descending  course,  although  the  opposite  may  take  place,  and  that, 
if  the  disease  be  polioencephalomyelitis,  it  is  more  or  less  diffusely  dis- 
tributed over  brain  and  cord.  The  cranial  nerve  symptoms  yield  the 
clinical  syndromes  of  ophthalmoplegia  and  glossolabiolaryngopharyngeal 
paralysis,  while  the  typical  spinal  disease  is  a  diffuse  or  circumscribed 
atrophic  cord  paralysis.  Sometimes  cord  symptoms  predominate  over 
bulbar  symptoms ;  at  other  times  the  reverse  is  the  case.  The  diagnosis 
should  only  be  made  after  due  deliberation,  having  regard  for  all  the  cir- 
cumstances attending  the  development  of  each  case  and  paying  particular 
attention  to  the  onset,  which  is  that  of  an  acute  infection. 

Treatment 

As  the  disease  has  alcoholic  or  other  intoxications  and  infections  for 
its  foundation,  we  aim  first  to  prevent  the  further  intake  of  alcohol  and 
of  other  deleterious  substances,  and,  secondly,  to  act  upon  the  emunctories 
so  as  to  cause  the  excretion  of  poisonous  products  from  the  body.  Early 
in  the  disease  the  usual  remedies  utilized  in  the  treatment  of  other  forms 
of  inflammation  are  in  order.  Of  these  the  most  important  are  the  various 
applications  of  cold  to  the  body,  such  as  ice  to  the  head,  general  cold  water 
bathing,  sponging,  etc.  As  there  is  a  hemorrhagic  inflammation  present, 
the  remedies  advised  in  the  treatment  of  cerebral  hemorrhage  also  appear 
to  be  indicated.  It  is  essential  that  the  patient  receive  no  stimulants  of 
any  kind.  He  should  be  in  bed  and  avoid  all  excitement  and  mental 
stress.  The  diet  should  be  nutritious,  but  non-stimulating.  Particular 
attention  must  be  paid  to  the  possible  development  of  complications. 
Decubitus  may  be  anticipated  by  strict  cleanliness  and  the  best  possible 
personal  hygiene.  Bowels  and  bladder  must  not  be  neglected.  When 
hyperemia  or  congestion  are  pronounced  features,  blood  should  be  with- 
drawn by  venesection,  and  laxatives  administered  in  the  manner  previously 
outlined.  On  general  principles,  and  for  the  same  reasons  that  they  are 
administered  in  serous  meningitis,  iodid  of  potash  and  mercurial  inunc- 
tions have  been  given.  When  fever  is  high  the  usual  antipyretic  remedies 
are  cautiously  prescribed.  For  extreme  motor  excitement,  morphin  hypo- 
dermically,  chloral  hydrate  internally  or  by  enema,  and  veronal  are  admin- 
istered. Hydrotherapeutic  measures  are  helpful  to  allay  the  irritability  of 
the  nervous  system  besides  reducing  the  temperature.  A  good  plan  is  to 
interchange  moderately  cold  general  baths  with  hot  footbaths.  Sinapisms 
to  the  neck,  chest,  and  extremities  may  be  tried.  Lumbar  puncture  has 
been  made  use  of  therapeutically  in  numberless  cases.  The  results 
achieved  do  not  warrant  its  further  therapeutic  continuance  in  this  malady. 
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When  the  acute  disease  has  become  chronic,  the  remaining  paralyses 
are  treated  by  means  of  electricity,  massage,  and  orthopedic  measures. 
For  the  treatment  of  the  poliomyelitic  variety  the  chapter  on  acute  an- 
terior poliomyelitis  should  be  consulted. 


3.     THE   CEREBRAL   PALSIES   OF    CHILDREN 

{Infantile  Cerebral  Paralysis) 

The  paralyses  of  cerebral  origin  occurring  in  childhood  may  be  di- 
vided into  three  groups:  (1)  paralysis  due  to  conditions  arising  before 
birth;  (2)  those  following  birth  accidents,  and  (3)  palsies  dependent 
upon  disease  or  trauma  after  birth.  They  may  also  be  conveniently  dis- 
cussed as  (1)  the  hemiplegic,  (2)  the  diplegic  types. 

Etiology. — The  prenatal  cases  often  show  deficiency  of  brain  elements 
— so-called  agenesis.  Either  a  portion  or  all  of  one  hemisphere  has 
been  found  absent  or  atrophic.  In  these  cases  is  seen  the  peculiar  con- 
dition of  porencephaly,  that  is,  a  direct  communication  between  cortex 
and  ventricles,  owing  to  shrinking  of  the  intervening  portion,  the  result 
of  antecedent  disease.  In  other  instances  there  is  a  lack  of  physical  and 
mental  endurance,  capacity  for  growth  is  arrested,  and  the  brain  suc- 
cumbs early,  having  no  powers  of  resistance.  In  some  of  these  cases  the 
pyramidal  tracts  have  not  developed.  Even  normally  the  upper  motor 
neurone  is  formed  as  late  as  the  ninth  intrauterine  month,  and  is  not  en- 
tirely developed  until  two  or  three  months  after  birth.  In  these  un- 
fortunates the  neurone  is  probably  never  finished.  Traumatism  to  the 
brain  of  the  unborn  child  very  rarely  occurs.  Hemorrhage  or  softening 
has  taken  place  in  some  cases;  in  others  a  meningoencephalitis  was  the 
cause.  It  is  admitted  by  some  and  denied  by  others  that  inherited  syph- 
ilis lies  at  the  foundation  of  many  cases  of  cerebral  palsy.  Illness  of 
the  mother  during  pregnancy  has  also  been  made  responsible  for  the 
causation  of  cerebral  palsy  in  the  offspring. 

The  majority  of  cerebral  palsies  occurring  at  birth  are  due  to  diffi- 
culties attending  the  expulsion  of  the  head  from  the  parturient  canal. 
Quite  frequently  a  history  of  forceps  delivery  or  of  protracted  labor  is  the 
only  etiology  given.  In  these  cases  hemorrhages  have  undoubtedly  oc- 
curred in  the  membranes.  The  forceps  are  not  always  the  cause  of  bleed- 
ing; on  the  contrary,  sometimes  their  timely  application  has  prevented 
hemorrhage  and  cerebral  palsy.  It  is  hemorrhage  in  the  membranes 
which  causes  the  largest  number  of  ctees  of  asphyxia  of  the  newborn  and 
stillborn  children.  From  the  same  cause  convulsions  and  even  death  may 
occur  soon  after  birth.  If  the  child  survives,  the  probabilities  are  that 
there  will  be  either  a  hemiplegia  or  a  diplegia  lait6r. 
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Of  cerebral  palsy  following  disease  or  trauma  after  hirth,  we  may 
mention  the  vascular  lesions,  which  are  also  found  in  adults,  such  as 
hemorrhage,  thrombosis,  and  embolism.  An  additional  cause  which  has 
of  late  been  prominently  brought  forward  is  encephalitis.  Striimpell 
claims  that  cortical  polioencephalitis  is  the  lesion  in  many  of  the  observed 
cases.  Cerebral  venous  thrombosis  has  also  given  rise  to  infantile  cere- 
bral palsies.  It  is  often  a  part  of  a  spinal  thrombosis,  which  either  pre- 
cedes or  succeeds  it  Similar  to  arterial  vascular  disease,  venous  throm- 
bosis may  produce  softening  or  sclerotic  changes  in  the  motor  cortex,  with 
palsy  as  a  result. 

Symptoms. — The  disabilities  following  cerebral  palsy  are  not  always 
observed  soon  after  birth,  even  if  the  palsy  has  occurred  before  or  at  birth. 
However,  birth  palsies  are  usually  noticeable  shortly  after  birth  or  within 
a  few  weeks  of  it.  In  the  acquired  cases  the  patients  appear  well  up  to 
the  development  of  paralytic  phenomena.  When  first  seen  some  years 
after  birth  there  is  nothing  pathognomonic  in  the  appearance  of  the  dis- 
ease pictures  indicative  to  which  category  a  given  case  belongs.  Possibly 
the  observation  that  most  natal  and  prenatal  cases  have  been  bilateral 
palsies  may  aid  in  diagnosis.  The  tendency  after  birth  is  toward  a  uni- 
lateral paralysis. 

The  Hemiplegic  Type. — Most  cases  occur  in  children  between  the 
ages  of  three  and  six  years.  The  onset  is  marked  by  fever,  malaise,  and 
convulsions,  with  more  or  less  disturbance  of  consciousness.  Some  time 
after  a  convulsion  it  was  noticed,  perhaps,  that  there  remained  a  weak- 
ness on  one  side,  more  pronounced  in  the  upper  extremity.  In  some  cases 
the  motor  cranial  nerves  are  also  affected.  After  some  time  power  in 
the  paralyzed  extremities  may  gradually  return,  but  in  the  great  ma- 
jority of  cases  much  paralysis  remains.  The  preceding  symptoms  may 
be  classed  as  early  ones.  Later  symptoms  are  epileptic  fits,  mental  de- 
terioration, perhaps  athetosis,  and  choreiform  movements.  When  the 
lesion  has  occurred  in  the  left  hemisphere,  aphasia  may  result.  For- 
tunately children  almost  always  recover  speech  more  or  less  perfectly, 
for  the  right  half  of  the  brain  appears  to  act  compensatorily.  In  the 
hemiplegic  cases  the  arms  usually  recover  less  than  the  legs  or  face,  and 
the  athetoid  condition  present  is  mostly  confined  to  the  arms. 

Cerebral  Diplegia. — This  form  is  characterized  by  a  spastic  condition 
accompanied  by  variable  degrees  of  weakness  on  both  sides  of  the  body. 
In  addition  to  rigidity  and  weakness  there  are  involuntary  movements, 
but  mental  deficit  here  is  not  the  rule.  The  cases,  however,  differ  widely 
one  from  another.  In  a  typical  case  of  cerebral  diplegia  the  movements 
of  the  extremities  are  not  as  free  as  they  should  be.  The  limbs  appear 
spastic  and  clumsy.  When  carefully  examined,  increased  knee-jerks  and 
accentuated  Achilles  reflexes  are  found,  and,  if  the  child  be  old  enough — 
over  one  year — a  Babinski  sign  may  also  be  present.     The  rigidity  in 
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most  cases  is  out  of  jiroportion  to  the  weakness.  In  attempts  at  walkinj; 
the  attitude  is  of  the  well  known  "scissors-legged"  type,  owing  to  spasm 
of  the  adductors  of  the  thigh.  The  arms  and  face  may  also  he  affected. 
The  weakness,  always  present  in  some  degree,  is  often  masked  by  the 
rigidity,  which  makes  voluntary  movements  more  difficult  than  they  would 
otherwise  be.  The  before-mentioned  involnntary  movements  occur  in  a 
considerable  number  of  cases,  and  often  attack  the  hand  and  arm,  less 
commonly  the  leg  and  face,  taking  the  form  known  as  athetosis,  the  chief 
characteristics  of  which  are  slow,  more  or  less  rhythmical,  involuntary 
movements  of  the  fingers  and  thumbs,  in  which  hyperextension  is  a 
prominent  feature.  Sometimes  either  one  or  both  arms  participate  in 
movements  which  may  be  so  violent  and  uncontrollable  as  to  necessitate 
strapping  the  limb  to  the  side.  All  degrees  of  mental  impairment  are 
met  with,  from  mere  backwardness  to  complete  idiocy.  Quite  frequently 
there  is  impaired  articulation.  Not  the  least  serious  symptom  is  epilep- 
tic fits,  which  are  commonly  associated  with  cerebral  palsy. 

The  less  severe  cases  of  cerebral  diplegia,  in  which  s;)Tnptoms  are 
confined  principally  to  legs  that  are  rigid  and  slightly  weaker  than  nor- 
mal, are  usually  classed  under  Little's  disease,  because  Little  was  the 
first  to  describe  this  type.  He  had  in  mind  cases  that  are  born  prema- 
turely and  suffer  from  non-development  of  the  motor  tracts,  particularly 
of  those  for  the  lower  extremities.  Such  patients  may  show  no  mental 
defects  whatever,  nor  epilepsy ;  are  as  a  rule  undersized,  and  never  learn 
to  walk  properly.  These  patients  may  have  a  spastic  gait  all  their  lives, 
but,  as  their  intellect  is  not  often  affected,  many  become  useful  members 
of  society. 

Diagnosis. — The  diagnosis  is  usually  not  difficult.  In  those  instances 
in  which  epilepsy  is  the  prominent  symptom,  and  the  evidences  of  organic 
disease  are  insignificant,  one  may  overlook  the  cerebral  palsy  and  diagnose 
the  cases  as  essential  epilepsy.  Careful  search,  however,  will  discover 
slight  differences  on  one  side,  or  there  may  be  bilateral  spasticity  or 
clumsiness  in  locomotion.  The  admonition  cannot,  therefore,  be  urged 
too  strongly  that  every  case  of  epilepsy  in  a  child  should  be  most  care- 
fully searched  for  evidences  of  organic  cerebral  disease. 

Prognosis. — The  prospects  in  the  cerebral  palsies  are  not  good  for  com- 
plete recovery  of  motor  power  and  intelligence.  In  the  majority  of  cases 
some  permanent  defect  is  left.  The  outlook  in  the  congenital  cases  be- 
comes better  the  earlier  improvement  in  motion  and  in  intelligence  have 
been  noted.  In  such  instances  there  may  be  only  partial  paralysis  and 
little  or  no  mental  impairment.  In  the  great  bulk  of  cases,  however,  there 
are  not  only  mental  retardation,  but  also  idiocy,  imbecility,  and  epilepsy. 
Most  epileptic  idiots  are  of  this  variety.  Cases  of  Little's  disease  are 
among  the  most  hopeful.  In  these  mentality  may  not  be  at  all  im])aired 
and  improvement  in  motion  is  possible.     In  the  birth  palsies  the  number 
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and  intensity  of  the  early  convulsions  and  also  their  persistence  form 
a  rough  guide  to  the  prognosis  as  to  life.  When  slight  motion  appears  in 
the  extremities  some  months  after  hirth,  we  may  expect  still  more  im- 
provement. There  are  no  criteria  to  determine  Avhat  the  mental  develop- 
ment will  eventually  be  in  each  individual  case.  In  the  cerebral  palsies 
acquired  after  birth,  as  a  result  of  disease,  the  prognosis  is  much  the 
same  as  in  the  cerebral  accidents  of  adults  that  eventuate  in  paralysis. 
One  hopeful  feature  usually  not  found  in  the  adult  is  that  in  cases  of 
aphasia  there  is,  as  a  rule,  return  of  speech.  The  prognosis  for  recovery 
becomes  all  the  more  gloomy  when  epilepsy  persists  or  is  followed  by 
dementia. 

Prophylaxis 

Under  this  heading  little  is  to  be  said.  In  the  interest  of  the  child 
every  pregnant  mother  should  maintain  her  nutrition  to  the  utmost.  The 
most  rigid  hygiene  should  be  followed  by  the  mother  so  as  to  benefit  the 
unborn  infant  In  the  case  of  syphilis  of  the  mother  a  vigorous  course 
of  antispecific  treatment  is  indicated  in  order,  if  possible,  to  avert  trouble 
in  the  offspring,  When  the  infant  itself  is  syphilitic  no  time  should  be 
lost;  the  little  patient  must  be  treated  according  to  the  best  rules.  These 
cases  often  do  well  under  treatment,  and  in  many  instances  the  disease 
has  been  entirely  arrested. 

Regarding  the  birth  palsies  which  are  the  result  of  protracted  labors, 
or  have  been  caused  by  the  injudicious  application  of  forceps,  physicians 
are  cautioned  that  it  is  just  as  unwise  to  wait  too  long  for  an  unaided 
delivery  to  occur  as  it  is  to  apply  forceps  in  every  case. 

Treatment 

Treatment  of  the  Acute  Stage. — The  principles  of  treatment  of  the 
apoplectic  insult,  whether  from  hemorrhage,  thrombosis,  or  embolism, 
are  the  same  as  for  adults.  As  a  rule,  the  pathological  cause  of  the  at- 
tack in  children  is  not  thrombosis,  but  hemorrhage,  and  the  treatment 
should  be  carried  out  accordingly.  Rest,  ice-cold  applications,  leeches, 
derivative  remedies  to  the  intestinal  tract,  and  stimulation  of  the  skin 
are  the  most  important  measures.  For  repeated  convulsions  the  inhalation 
of  chloroform  may  become  necessary.  [Rectal  injections  of  chloral  are 
most  valuable,  especially  in  infants. — Editor,]  When  epileptiform  attacks 
continue  to  recur,  a  systematic  course  of  bromids  must  be  instituted. 
Should  the  initial  stages  become  protracted  and  resemble  meningitis, 
treatment  will  be  carried  out  the  same  as  in  meningitis.  The  after- 
treatment  of  an  apoplectic  insult  requires  the  same  degree  of  care  as 
hemorrhage  of  the  adult 
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Paralytic  State. — Paralysis  is  treated  on  approved  lines  of  therapy. 
Choreic  disturbances  are  the  result  of  a  progressively  advancing 
chronic  irritation  of  the  motor  tracts.  Though  we  know  of  no  remedy 
capable  of  arresting  the  progress  of  choreiform  movements,  nevertheless, 
we  can  attempt  to  remove  all  injurious  influences  that  may  aggravate 
them.  Careful  mental  hygienic  training  must  be  attempted  under  sen- 
sible direction.  The  child  must  be  enjoined  to  put  forth  an  effort  to 
inhibit  the  abnormal  movements.  For  this  purpose  massage  and  gym- 
nastics calculated  to  teach  the  patient  control  of  his  movements  are  also 
indicated. 

Intellectual  defects  are  often  unnoticed  until  the  child  begins  to  de- 
velop physically.  At  a  time  when  children  should  speak,  it  may  be  no- 
ticed that  they  are  aphasic  or  show  mental  deficit.  The  aphasia,  as  has 
already  been  stated,  is  never  complete.  A  certain  amount  of  improve- 
ment, even  in  bad  cases,  occurs.  But  much  patience  is  required  in 
teaching  the  little  ones  how  to  acquire  speech.  After  some  labor,  in  the 
majority  of  cases,  one  is  rewarded  by  seeing  improvement.  Epilepsy 
is  quite  common  in  cerebral  palsy;  it  is  a  symptom  requiring  our  earnest 
attention,  as  the  epilepsy  itself  prevents  to  a  large  degree  the  child's  men- 
tal development.  In  many  instances  such  patients  remain  idiots,  im- 
beciles, or  merely  backward.  Regarding  the  treatment  of  epilepsy  in 
cerebral  palsy  some  authorities  object  to  the  constant  administration  of 
large  doses  of  bromids. 

In  my  opinion,  the  danger  has  been  overestimated.  It  is  never  certain  that" 
dementia  is  caused  by  treatment.  Gowers  has  long  ago  taught  that  the  epilepsy 
itself  often  has  dementia  in  its  wake.  While  it  is  true  that  bromids,  continued 
over  long  periods  of  time,  may  cause  acne  and  even  anemia,  yet  I  am  convinced 
that,  by  judicious  administration  of  ferruginous  tonics  and  the  addition  of  Fowler*^ 
solution  to  each  dose  of  bromid,  we  can  prevent  both  the  acne  and  the  anemia. 
Of  the  beneficial  effects  of  bromids  upon  mentality  I  have  proof  in  my  personal 
experience.  In  several  instances  I  decided  to  give  large  doses  of  the  bromids  to 
young  paralytic  idiots.  There  was  nothing  to  lose  and  everything  to  gain.  To  my 
surprise  I  discovered  that  after  a  period  of  several  months  mental  development 
seemed  to  progress  more  rapidly,  because  the  fits  had  ceased  and  the  patient's  gen- 
eral condition  improved  in  every  way.  This  applies  not  only  to  Little's  disease, 
when  epilepsy  is  present,  but  also  to  acquired  hemiplegia.  Of  course,  it  is  useless 
to  continue  the  administration  of  bromids  if  no  benefits  result.  In  those  cases, 
however,  in  which  the  attacks  are  being  arrested  and  no  injurious  effects  are  pro- 
duced upon  the  gastric  functions,  it  is  well  to  continue  the  administration  of 
bromids  for  indefinite  periods. 

Surgical  Treatment. — In  cases  of  infantile  cerebral  palsy  not  much 
is  to  be  expected  from  operations  on  the  brain.  Cases  have  been  oper- 
ated for  epilepsy,  chorea,  and  athetosis.  In  some  of  these  there  has  been 
an  improvement  in  the  convulsions  immediately  after  the  operation.  This 
improvement  has  lasted  at  times  six  and  at  other  times  twelve  months. 
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In  my  experience  the  attacks  have  almost  invariably  returned.  In  many  cases 
the  operation  itself  was  fatal.  Though  E.  D.  Henschen  advises  operation  in  cere- 
bral palsy  and  idiocy,  I  am  not  in  favor  of  it,  except  when  undertaken  within  the 
first  few  months  after  the  development  of  epileptic  attacks  following  cerebral  palsy. 
Even  then  I  do  not  advise  operation,  unless  focal  signs  of  some  kind  are  present. 
However,  if  hemiplegia  or  monoplegia  indicates  the  side  of  the  lesion  and  the  epi- 
leptic manifestations  always  begin  in  one  extremity,  the  indication  for  operation 
is  clear. 

For  the  remote  effects  of  paralysis,  namely,  late  contractures  with 
inability  to  walk,  owing  to  the  spasticity,  a  new  method  of  treatment 
has  recently  been  devised  by  Otfried  Forster.  The  treatment  has  been 
tried  in  a  number  of  cases  with  remarkable  results.  Reports  from  vari- 
ous operators,  both  here  and  abroad,  are  very  encouraging,  and  prompt  a 
continuance  of  the  method.  From  physiologic  reasoning,  backed  by  ex- 
periments on  animals,  Forster  concludes  that,  when  the  reflex  arc  in  the 
cord  is  broken,  spasticity — itself  an  expression  of  exaggerated  reflex  ac- 
tivity— must  be  either  reduced  or  abolished.  Further,  his  past  experi- 
ence has  taught  him  that,  whenever  to  a  pyramidal  tract  lesion  there  was 
added  posterior  cord  or  root  degeneration,  existing  contractures  disap- 
peared. It  was  by  considerations  such  as  these  that  he  was  led  to  devise 
the  operation,  which  aims  to  abolish  spasticity  and  contractures  by  cut- 
ting the  posterior  roots  at  their  exit  from  the  cord.  As,  according  to 
Sherrington,  the  sensory  root  zones  overlap  from  above  and  below,  he  ad- 
vises not  to  cut  two  contiguous  roots,  but  to  leave  intact  one  or  two  be- 
tween each  cut  root.  This  he  believes  to  be  sufficient  to  prevent  anesthesia. 
He  recommends  the  operation  for  the  intractable  contractures  which  hin- 
der locomotion,  and  also  for  the  painful  crises  from  such  contractures 
occurring  in  Little's,  disease,  congenital  spastic  paralysis,  compression 
myelitis,  and  multiple  sclerosis.  He  insists  that  only  the  serious  cases 
should  be  operated  on,  and  especially  those  in  which  spasticity  predom- 
inates over  paralysis.  In  his  opinion  it  is  absolutely  necessary  to  cut  at 
least  four  roots.  In  the  lower  extremities  he  advises  resection  of  the  2d, 
3d,  and  5th  lumbar  roots  and  of  the  2d  sacral  root.  In  mild  cases  only 
three  roots  are  to  be  cut  In  the  upper  extremities  he  recommends  cutting 
the  5th,  6th,  and  8th  cervical  and  1st  dorsal  roots,  or  the  4th,  5th,  and 
8th  cervical  roots.  In  cases  of  so-called  contracture  crises,  in  which 
from  time  to  time  the  paralyzed  lower  extremities  draw  up  on  the  trunk 
with  such  violence  that  the  pain  is  almost  unbearable,  Forster's  operation 
is  the  only  means  of  giving  relief.  His  technique  is  as  follows:  Free 
the  dura  by  removal  of  the  arches  of  the  2d  to  the  5th  lumbar  vertebra 
and  of  the  upper  part  of  the  posterior  wall  of  the  sacral  canal.  In  order 
to  work  with  ease  the  dura  should  be  exposed  for  at  least  2  cm.  trans- 
versely and  be  split  in  the  center  from  below  upward.  The  cauda  equina 
is  now  completely  exposed.  As  a  reliable  landmark  he  gives  the  fifth  lum- 
bar spine,  the  first  sacral  root  having  its  foramen  of  exit  on  the  inner 
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surface  of  the  dural  sac  opposite  this  spine.  Before  removal  of  any  of 
the  vertebral  arches,  he  suggests  that  a  long  nail  be  driven  into  the  fifth 
lumbar  vertebra,  exactly  one  and  one-half  centimeters  laterally  from  its 
spine.  The  nail  remains  to  the  end  of  the  operation.  When  the  dura 
is  slightly  pulled  up  at  this  level  one  can  see  the  point  of  exit  of  the  first 
sacral  root  Begin  with  the  second  sacral  root.  Before  cutting  separate 
the  anterior  from  the  posterior  root — the  posterior  root  is  recognized  by 
being  much  larger  than  the  anterior.  After  having  cut  the  second  sacral, 
proceed  to  section  the  fifth  lumbar,  and,  lastly,  the  third  and  second  lum- 
bar roots.  The  operation  is  performed  in  two  stages,  on  account  of  the 
field  of  operation  usually  becoming  obscured  by  the  accumulation  of  blood 
when  the  dura  is  opened.  Sectioning  of  the  roots  can  be  done  several 
days  later.  Reports  from  our  busy  surgical  centers  seem  to  confirm  the 
favorable  statistics  reaching  us  from  Europe.  Regarding  the  permanency 
of  results,  that  is,  how  long  the  muscles  will  remain  relaxed,  the  operation 
is  too  new  to  furnish  definite  data  for  positive  conclusions.  It  is  not  to 
be  inferred  that  the  mere  cutting  of  sensory  nerve  roots  is  sufiicient  to 
restore  motion  in  the  parts.  The  operation  constitutes  only  the  first  step 
in  a  long  process  of  treatment  by  means  of  gymnastics,  calisthenics, 
massage,  and  electricity.  The  after-treatment  is  calculated  to  develop 
those  muscles  which  have  hitherto  been  unable  to  functionate  because  of 
spasticity  and  contractures. 

Forster's  operation  requires  great  skill  and  should  be  undertaken  only 
after  other  measures  have  failed. 

Another  advance  in  the  treatment  of  athetosis  and  spasticity  of  muscles 
incident  to  infantile  cerebral  palsy  has  been  inaugurated  by  Sidney  I. 
Schwab  and  Nathaniel  Allison,  both  of  St.  Louis.  They  published  their 
first  article  in  the  Journal  of  Nervous  and  Mental  Diseases  for  August, 
1909,  under  the  caption:  "The  Surgical  Treatment  of  Athetosis  and 
Spasticities  by  Muscle  Group  Isolation."  After  reviewing  the  various 
measures  advised  for  the  correction  of  muscle  contractures  and  spasticity, 
they  come  to  the  conclusion  that  the  isolation  of  muscles  and  nerves  by 
means  of  various  strengths  of  alcohol  is  preferable  to  any  of  the  methods 
in  vogue  at  the  present  time.  In  their  own  words :  "We  have  been  led  to 
devise  a  method  which  we  shall  refer  to  as  muscle  group  isolation.  This 
implies  the  isolation  of  muscles  or  groups  of  muscles  which  are  at  fault 
in  the  production  of  contracture,  deformity,  or  athetosis.  It  is  made 
effective  by  cutting  off  from  the  central  nervous  system  the  connection 
along  which  the  abnormal  impulses,  active  in  causing  spasticity  or  athe- 
tosis, are  transmitted.  This  is  done  by  a  direct  attack  upon  the  nerve 
itself  by  isolating  it  and  injecting  it  with  an  alcoholic  solution.  There 
has  resulted  in  the  cases  in  which  it  was  tried  an  immediate  paralysis  of 
the  physiologically  stronger  groups  of  muscles,  without  interfering  with 
the  free  muscular  use  of  the  antagonists.     At  this  point  physiological 
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exercises  planned  to  further  strengthen  the  antagonists  may  be  used." 
They  continue:  "In  the  selection  of  a  case  on  which  to  try  this  method 
for  the  first  time,  a  simple  case  of  athetosis  in  which  the  ulnar  nerve  is 
regarded  as  being  primarily  involved  was  chosen,  for  the  reason  that  the 
operation  would  be  neither  difficult  nor  dangerous.  Inasmuch  as  this 
case  presented  a  median  nerve  complication,  it  was  an  easy  matter  to 
inject  the  median  nerve  at  a  later  time.  Our  experience  in  this  instance 
encouraged  us  to  attempt  a  more  complicated  operation  on  a  case  in 
which  the  spasticity  was  both  more  general  and  more  intense.  Here  the 
condition  was  bilateral  adductor  spasticity  of  the  lower  extremities  in 
so-called  Little's  disease,  requiring  an  isolation  and  an  injection  of  the 
obturator  nerve,  which  supplies  the  adductors  of  the  thigh.  This  nerve 
descends  through  the  inner  fibers  of  the  psoas  muscle  and  emerges  from 
its  inner  border  near  the  brim  of  the  pelvis.  It  then  runs  along  the 
lateral  walls  of  the  pelvis  above  the  obturator  vessels  to  the  upper  part 
of  the  obturator  foramen,  where  it  enters  the  thigh  and  divides  into  an 
anterior  and  posterior  branch,  separated  by  some  of  the  fibers  of  the 
obturator  muscles,  and  lower  down  by  the  adductor  brevis.  For  the  pur- 
pose of  this  operation  it  was  necessary  to  discover  the  nerve  above  this 
division  into  its  branches,  that  being  the  necessary  point  for  injection. 
The  fact  that  this  nerve  is  a  motor  nerve  and  supplies  a  most  powerful 
muscle  group,  namely,  the  adductors  of  the  thigh,  the  gracilis,  pectineus, 
adductor  longus,  brevis,  and  magnus,  and  that  this  group  is  all-impor- 
tant in  the  production  of  cross-legged  progression,  made  it  a  most  favor- 
able object  for  testing  the  value  of  this  operation." 

In  the  American  Journal  of  Orthopedic  Surgery  for  August,  1910, 
Nathaniel  Allison,  under  the  heading  of  "Muscle  Group  Isolation  and 
Nerve  Anastomosis  in  the  Treatment  of  the  Paralyses  of  the  Extremities," 
again  describes  the  technique  for  obturator  nerve  injections  with  alcohol. 
In  addition,  he  points  out  the  method  of  affording  relief  for  overaction 
and  spasticity  of  the  hamstring  muscle  groups.  For  this  he  injects  the 
nerves  which  supply  the  biceps,  semimembranosus  and  semitendinosus 
muscles.  These  are  branches  from  the  trunk  of  the  great  sciatic  nerve, 
given  off  in  the  upper  half  of  the  thigh.  Further,  he  devised  an  opera- 
tion for  the  relief  of  overaction  of  the  gastrocnemius  group.  The  muscles 
involved  being  the  gastrocnemius  and  soleus,  which  are  supplied  by 
branches  from  the  internal  popliteal  nerve,  he  injects  the  latter  with 
alcohol.  Lastly,  he  describes  the  operation  of  reaching  the  anterior  tibial 
nerve,  in  order  to  place  an  injection  of  alcohol  into  it  for  the  relief  of 
spasticity  affecting  the  anterior  tibial  group  of  muscles.  Anyone  who 
intends  to  perform  these  so-called  "nerve-blocking"  operations  will  find 
it  necessary  to  read  the  original  article,  as  the  details  of  procedure  are 
therein  fully  described. 

In  a  discussion  which  took  place  before  the  Chicago  Medical  Society, 
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during  which  Sidney  Schwab  and  Nathaniel  Allison  had  an  opportunity 
to  present  an  account  of  their  alcohol  injection  method,  while  Frazier 
spoke  of  his  results  with  posterior  root  section,  it  was  brought  out  very 
forcibly  that  in  some  instances  alcohol  injections  will  be  the  choice,  while 
in  others  the  posterior  root  section  operation  must  be  selected.  Neither 
of  these  methods  can  cause  regeneration  of  nerve  structures,  or  is  capable 
of  bringing  about  restoration  of  function.  The  underlying  cause  being 
degeneration  or  non-development  of  brain  tissue,  complete  recovery  is  im- 
possible ;  but  great  improvement  has  been  noticed  both  as  regards  relief 
from  painful  contractures,  as  well  as  ability  to  effectively  use  the  ex- 
tremities. This  improvement  was  the  more  remarkable,  as  some  of  the 
patients  could  not  take  a  step  before  operation,  but  could  get  about  with- 
out mechanical  assistance  afterward.  My  own  experience  with  both  these 
methods  is  limited,  but  the  results  I  have  already  attained  are  sufficiently 
favorable  to  warrant  further  trials. 
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CHAPTER   IX 

CEREBRAL   ABSCESS 

Julius    Grinker 

Introduction. — Brain  abscess  is  a  surgical  affection  and  belongs  es- 
pecially to  otology.  The  general  practitioner,  however,  is  usually  the  first 
to  see  the  case  in  its  early  stages.  Timely  recognition  enables  proper 
treatment  to  be  instituted  and  lives  to  be  saved. 

Etiology. — Abscess  of  the  brain  is  either  secondary  to  disease  else- 
where, or  it  is  due  to  infection  from  without.  The  microbe  at  work  is 
commonly  the  Streptococcus  pyogenes  or  the  Staphylococcus  pyogenes 
aureus ;  the  Staphylococcus  pyogenes  albus  has  also  been  found.  Other 
organisms,  such  as  the  pneumonia  diplococcus,  the  Bacillus  pyocyaneus, 
and  the  tubercle  bacillus  have  been  frequently  observed  in  the  contents 
of  brain  abscesses.  The  infectious  source  may  be  situated  in  a  remote 
part  of  the  body,  or  it  is  found  in  the  immediate  vicinity  of  the  cranial 
cavity. 

(a)  Of  the  remote  infectious  sources  we  mention  the  following: 
Purulent  depots  in  bronchi,  lungs,  pleura;  ulcerative  endocarditis; 
peritoneal  infections  and  bone  diseases  leading  to  pyemia.  The  infec- 
tious material  is  often  carried  by  the  blood  stream  and  is  capable  of 
causing  multiple  purulent  foci  in  the  brain,  constituting  small  or  large 
abscesses. 

(b)  Of  the  neighboring  sources  of  infection  purulent  otitis  media 
takes  first  place — it  being  responsible  for  more  than  one-half  of  all  cases 
of  brain  abscess.  Next  in  order  comes  suppuration  of  the  scalp  occur- 
ring after  trauma;  further,  suppuration  of  the  frontal  and  maxillary 
sinuses.  It  is  not  to  be  forgotten  that  carbuncles,  pharyngeal  ulcera- 
tions, or  pus  formation  in  the  orbital  or  nasal  cavities,  as  well  as  purulent 
meningitis,  may  serve  to  transmit  microbes  to  the  interior  of  the  brain, 
causing  abscess. 

The  infectious  material  may  enter  (a)  through  the  lymph  current 
by  the  sheaths  of  arteries,  veins,  and  nerves,  and  through  the  lymph  sacs 
and  spaces  from  the  connective  tissues;  (b)  through  the  blood,  by  per- 
forating veins,  and  disease  of  the  bones  with  or  without  septic  thrombi. 
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Brain  abscesses  caused  by  suppuration  in  the  vicinity  of  the  cerebrum 
are  usually  found  near  the  primary  infection  focus — a  fact  of  great  im- 
portance in  treatment.  Such  an  abscess  is  usually  solitary,  or  single, 
and  consequently  quite  operable.  The  brain  abscess  proper  is  often  pre- 
ceded by  pachymeningitis  externa,  with  or  without  extradural  abscess. 
The  dura  itself  is  perforated  either  macroscopically  or  microscopically 
and  adheres  to  the  pia;  it  is  here  that  the  infectious  material  enters  the 
brain  from  without.  Abscesses  forming  in  connection  with  growths  oc- 
casionally become  encapsulated,  but  later  the  capsule  breaks  either  in 
the  direction  of  the  ventricles  or  toward  the  surface  of  the  brain. 

Diagnosis. — The  diagnosis  of  brain  abscess  is  usually  not  difficult 
when  a  distinct  source  of  infection  is  discoverable.  The  diagnosis  must 
embrace  the  following  points:  (1)  Is  there  an  abscess?  (2)  Where  is 
it  situated?     (3)  Where  does  it  originate? 

From  the  point  of  view  of  treatment,  the  last  is  the  most  important 
question  to  answer,  for  it  is  not  sufficient  to  treat  the  brain  abscess — the 
primary  seat  of  infection  must  also  be  cleared  out,  or  there  will  be  a 
recurrence.  The  diagnosis  of  cerebral  abscess  must  be  based  upon  the 
finding  of,  first,  that  there  has  been  a  trauma  or  other  primary  source 
of  infection,  and,  second,  that  there  exist  the  general  signs  and  symptoms 
of  cerebral  abscess. 

Symptoms. — The  symptoms  of  cerebral  abscess  are  usually  vague  and 
variable.  In  the  first  stage  symptoms  of  the  primary  infection  still  pre- 
dominate, but  there  are  already  signs  of  extension  of  the  process  to  the 
brain  itself.  This  may  be  indicated  by  the  appearance  of  headache, 
localized  pain,  vomiting,  chills,  and  fever. 

In  the  second  stage  cerebral  symptoms  become  more  distinct.  Pain 
seems  to  abate,  owing  to  the  apathetic  condition  of  the  patient ;  apparently 
the  disease  is  less  threatening,  but  the  patient  is  becoming  stuporous.  The 
temperature  is  normal  or  subnormal.  Respiration  now  becomes  slow  and 
the  pulse  is  very  much  retarded,  50  to  60  per  minute.  Vomiting  is  not 
common  in  this  stage,  but  it  may  be  a  symptom  at  this  time.  In  addition 
there  appears  an  optic  neuritis  which  is  usually  not  as  intense  as  that  of 
brain  tumor.  Finally  the  general  signs  of  infection,  such  as  chills  and 
fever  and  extreme  prostration,  are  seldom  wanting. 

In  the  last  stage,  with  the  increase  in  the  size  of  the  abscess,  the  pa- 
tient grows  more  stuporous  and  even  becomes  comatose. 

The  localizing  signs  and  symptoms  depend  entirely  upon  the  situation 
of  the  abscess;  whether  it  is  developing  in  a  motor,  sensory,  or  a  special 
sense  area.  Only  general  symptoms  will  appear  Avlien  the  abscess  is  in 
a  so-called  ''silent"  region  of  the  brain.  In  a  general  way  the  localizing 
signs  are  similar  to  those  of  brain  tumor. 

From  the  point  of  view  of  treatment  we  may  distinguish  the  following 
two  principal  kinds  of  cerebral  abscess: 
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1.  Traumatic  Abscesses. — These  usually  form  in  the  immediate 
neighborhood  of  a  trauma  and  are  considered  purely  surgical  affections. 

2.  Otitic  Abscesses. — They  constitute  the  most  important  type  of 
brain  abscess  and  belong  to  otolog;^'.  Because  of  their  great  therapeutic 
significance  they  deserve  special  mention  here.  In  any  case  of  ear  disease 
with  symptoms  pointing  to  brain  abscess  all  sources  of  pus  accumulation 
should  be  freely  exposed  and  drained.  If  no  improvement  is  noticed 
after  radical  surgical  treatment  of  local  conditions,  a  diagnosis  of  in- 
tracranial disease  is  justified,  when  either  one  or  more  of  the  following 
symptoms  are  present :  ( 1 )  Headache,  often  combined  with  vertigo ; 
(2)  vomiting;  (3)  slow  pulse;  (4)  optic  neuritis,  from  slight  engorge- 
ment to  complete  choking;  (5)  depression  of  spirits,  general  apathy,  con- 
fusion, and  somnolence ;  or  symptoms  of  irritation,  such  as  general  or 
special  hyperesthesia,  delirium,  insomnia,  convulsions,  or  twitchings;  (6) 
paresis  of  eye  or  facial  muscles. 

Occurrence. — Frontal  lobe  abscess  is  mostly  the  result  of  frontal 
sinus  disease,  but  may  be  the  consequence  of  sphenoid  trouble;  tem- 
poral lobe  infection  is  caused  by  middle  ear  or  antrum  disease;  cere- 
bellar abscess  may  be  caused  by  infection  from  the  mastoid  cells  them- 
selves, either  directly  or  through  the  intermediary  of  a  sigmoid  phlebitis 
(Macewen). 

According  to  Grunert,  91  per  cent,  follow  chronic  and  only  9  per 
cent,  acute  otitis  media.  In  9,000  autopsies  at  Guy's  Hospital  Pitt  found 
56  brain  abscesses,  18  of  which  w^ere  of  otitic  origin,  while  only  1  of  them 
was  due  to  nasal  suppuration. 

In  Macewen's  opinion  two  complications  of  otitis  media  offer  special 
difficulties  in  diagnosis;  in  one  of  them  symptoms  closely  resembling 
intracranial  extension  of  disease  may  be  produced  by  reflex  disturbance 
through  the  trigeminus  nerve.  In  the  last  instance  patients  show  no  rise 
of  temperature,  but  display  great  tenderness,  conforming  with  tlie  trigemi- 
nal sensory  skin  area.  Even  the  hair  cannot  be  touched  without  discom- 
fort to  the  patient.  Some  of  these  cases  complain  of  a  good  deal  of  head- 
ache, nausea,  and  vomiting,  so  that  the  resemblance  between  this  condi- 
tion and  cerebral  abscess  becomes  very  striking.  However,  they  recover 
without  operation. 

The  other  complication  is  serous  meningitis.  Iif  the  latter  a  lumbar 
puncture,  or  a  decompression  craniotomy,  with  evacuation  of  the  fluid, 
proves  curative. 

Prognosis. — This  is  absolutely  bad  without  operation;  it  is  not  bril- 
liant with  operation.  In  spite  of  the  most  improved  operative  technique, 
the  mortality  still  remains  50  per  cent.  This  is  accounted  for  by  the 
frequent  occurrence  of  a  second  abscess  due  to  inefficient  drainage.  Be- 
sides, fungus  cerebri,  purulent  meningitis,  septic  sinus  thrombosis,  and 
pyemia  are  frequent  complications  (Macewen). 
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Prophylaxis 

Rhinologists  and  otologists  are  alive  to  the  fact  that  early  radical 
treatment  of  suppurating  processes,  while  they  are  extracranial,  is  still 
the  best  treatment  of  the  intracranial  complications.  According  to  Mac- 
ewen,  more  than  one-half  of  all  cases  are  secondary  to  suppuration  in  the 
otitic  and  rhinitic  cavities.  Metastatic  abscesses  from  the  lungs  may 
possibly  be  prevented  by  attention  to  suppurating  depots  in  lung  and 
pleura. 

Surgical  Prophylaxis. — Of  the  foci  near  the  brain,  traumatic  injuries 
occupy  an  important  place.  Strict  surgical  attention  must  be  paid  to 
any  trauma  applied  to  the  ears,  orbit,  frontal  sinus,  pharynx,  and  antrum 
of  Highmore;  these  repositories  being  frequent  distributors  of  the  germs 
causing  cerebral  abscess. 

The  possibility  for  brain  abscess  to  develop,  even  after  a  pus  depot 
in  the  frontal  or  maxillary  sinus  has  ceased  to  exist,  must  be  remem- 
bered. It  is,  therefore,  advisable  to  drain  freely  all  suppurating  cavi- 
ties on  or  about  the  head,  most  particularly  a  diseased  ear.  Acute  sup- 
purating inflammations  of  the  middle  ear  are  rarely  the  cause  of  brain 
abscess.  It  is  mostly  the  chronic  form  of  middle  ear  suppuration,  with 
its  remissions  or  intermissions  and  its  tendency  to  extend  to  neighboring 
structures,  that  has  given  rise  to  the  worst  type  of  cerebral  abscess.  N^o 
case  of  chronic  suppurating  otitis  can  be  considered  safe  until  entirely 
cured ;  for,  at  any  moment,  and  when  least  expected,  a  brain  inflammation 
or  abscess  may  flare  up  so  long  as  there  is  any  pus  left  in  the  ear. 

When  the  symptoms  indicate  that  a  suppurating  process  has  already 
extended  to  the  brain  cavity,  local  operative  interference  is  immediately 
called  for.  If  the  signs  denote  a  beginning  sinus  thrombosis  or  an  extra- 
dural abscess  with  beginning  leptomeningitis,  radical  operation  becomes 
equally  urgent.  The  main  object  must  be,  as  in  skull  injuries,  to  in- 
stantly remove  infected  parts  and  infectious  material,  to  create  free  drain- 
age, and  to  protect  the  tissues  from  fresh  infection.  When  minor  surgical 
measures  are  ineiScient  to  accomplish  all  this,  radical  surgery  must  be 
employed  without  delay. 

Other  prophylactic  measures  are:  timely  paracentesis,  the  removal 
of  polypi  and  granulation  tissue,  of  carious  or  suppurating  bone,  and  of 
necrotic  parts.  If  an  extradural  abscess  has  formed  between  bone  and 
dura,  it  must  be  emptied  and  thoroughly  drained.  Even  the  most  radical 
operations  may  become  useless  if  the  process  has  been  allowed  to  gen- 
eralize. 
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There  is  no  more  treatment  by  internal  medication  for  a  brain  abscess 
than  there  is  for  abscess  elsewhere.  Treatment  is  entirely  surgical.  Only 
when  the  abscess  cannot  be  localized  may  one  resort  to  the  use  of  drugs. 
However,  in  no  case  should  we  rest  content  with  the  administration  of 
internal  remedies  alone,  but  should  be  prepared  to  do  surgery  at  a  mo- 
ment's notice;  at  least  the  patient  must  be  under  constant  surgical  obser- 
vation where  immediate  operation  is  possible.  It  is  only  where  radical 
treatment  for  one  reason  or  another  is  impossible  that  we  are  limited  to 
the  giving  of  symptomatic  relief.  Pain,  the  most  annoying  symptom, 
must  be  relieved  by  the  usual  internal  and  external  remedies. 

In  the  beginning  local  blood-letting  is  sometimes  useful  for  the  pains 
of  otitis,  mastoiditis,  and  cerebral  hyperemia.  Leeches  or  wet  cups 
may  be  applied  over  the  mastoid  processes,  the  neck,  and  temporal  region. 
Headache  may  be  treated  by  an  ice  cap  and  cold  cloths  applied  to  the 
shaved  head.  Vomiting  may  be  relieved  by  means  of  chopped  ice  or 
small  doses  of  morphin  or  cocain,  hypodermically.  The  insomnia  may  be 
treated  by  hypnotics,  narcotics,  or  hydrotherapeutic  applications. 

Operation. — Operation  is  indicated  in  all  cases  of  cerebral  abscess 
in  which  a  localizing  diagnosis  is  possible  and  which  can  be  reached  by 
the  surgeon's  knife,  provided  there  are  no  contraindications. 

5.  E.  Heiischen  gives  the  following  contraindications  for  operation : 

1.  Abscesses  of  the  multiple  or  metastatic  variety  without  definite 
localization.  When  there  is  doubt  regarding  multiplicity,  but  not  con- 
cerning the  localization  which  is  accessible,  an  operation  may  still  be 
performed  in  view  of  the  otherwise  fatal  prognosis. 

2.  When  the  underlying  disease  is  absolutely  fatal. 

3.  When  the  patient's  general  condition  does  not  warrant  either  an 
operation  or  an  anesthetic. 

4.  When  the  brain  abscess  has  broken  through  the  ventricles. 

6.  When  diffuse  leptomeningitis  has  appeared,  or  when  streptococci 
appear  in  the  lumbar  fluid. 

On  the  other  hand,  according  to  the  same  authority,  the  following 
complications  do  not  contraindicate  operation:  Pachymeningitis,  extra- 
dural abscess,  sinus  thrombosis,  beginning  or  localized  leptomeningitis, 
and  beginning  pyemia. 

It  cannot  be  reiterated  sufficiently  often  that  while  operating:  for  cerebral 
abscess  one  must  not  forget  to  treat  surgically  the  underlying  disease,  usually  an 
otitis;  otherwise  there  will  be  new  abscess  formation. 

Up  to  the  present  the  results  of  operation  on  cerebral  abscess  have 
not  been  uniformly  good.     As  each  operator  has  but  limited  opportunities 
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and  statistics  are  still  meager,  the  time  is  not  ripe  to  pass  definite  judg- 
ment upon  the  value  of  surgery  in  cerebral  abscess.  But  even  now  many 
successful  cases  of  brain  abscess  of  otitic  origin  are  being  recorded.  Mac- 
ewen,  when  he  first  published  his  classic  on  this  subject,  had  the  largest 
number  of  intracranial  abscesses  to  report.  He  had  in  all  30  cases,  of 
which  he  operated  24.  Of  these  23  were  cured  and  7  died.  During  the 
past  few  years  reports  on  brain  abscess  operations  have  become  more 
frequent,  especially  after  Macewen's  work  had  appeared.  Korner  is 
correct  when  he  maintains  that  the  cases  published  so  far  give  an  in- 
correct idea  of  the  value  of  operation,  as  only  favorable  cases  seem  to  find 
their  way  into  print.  In  his  1908  statistics,  speaking  of  operative  cases 
in  which  the  abscess  v^as  found  and  evacuated,  he  mentions  23,  of  which 
11  resulted  in  cure  and  12  died.  Of  cerebellar  abscesses  he  tabulates  15, 
of  which  4  recovered  and  11  died.  Of  abscesses  which  were  not  found 
he  mentions  7  cerebral  and  7  cerebellar  ones ;  all  of  the  patients  died. 
After  carefully  tabulating  all  the  cases  in  the  literature,  Korner  figures 
out  only  25.66  per  cent,  of  cures.  This  percentage  I  think  too  low  for 
the  present  time;  the  diagnosis  is  now  made  earlier  and  operations  are 
not  undertaken  when  a  patient  is  already  moribund. 
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CHAPTEK    X 
SINUS   THROMBOSIS 

JlTLIUS     GkINKEE 

Introdiiction. — The  anatomical  peculiarities  of  the  venous  sinuses  favor 
clotting  within  them.  Their  lumen  is  irregular  and  triangular  in  shape ; 
the  walls  contain  no  muscular  tissue,  and,  being  imbedded  in  the  substance 
of  the  dura  mater,  their  caliber  does  not  vary.  When  the  circulation  be- 
comes feeble,  as,  for  instance,  in  cases  of  prolonged  diarrhea,  the  blood 
flow  through  the  sinuses  becomes  retarded,  and  thrombosis  can  readily 
take  place.  The  superior  longitudinal  sinus  is  peculiarly  prone  to  throm- 
bosis, because  the  veins  emptying  into  it  ascend  from  the  surface  of  the 
brain,  entering  in  a  forward  direction,  which  is  directly  opposite  to  the 
flow  of  the  sinus  itself.  There  are  two  types  of  sinus  thrombosis.  One 
variety  results  from  conditions  of  malnutrition  and  prostration,  and  is 
called  marantic  or  primary  sinus  thrombosis.  The  other — the  more  im- 
portant— is  due  entirely  to  extension  of  infections  into  the  sinuses  from 
other  regions;  it  is,  therefore,  described  as  secondary  or  infective  throm- 
bosis. 

1.     MARANTIC    OR   PRIMARY   SINUS   THROMBOSIS 

The  superior  longitudinal  sinus  is  the  seat  of  predilection  for  this 
variety.  It  is  more  common  in  early  childhood  than  in  adults,  excepting 
those  who  are  senile  and  feeble,  in  whom  it  not  infrequently  occurs.  In 
infants  prolonged  attacks  of  gastroenteritis  and  bronchial  disease  pre- 
dispose to  this  condition.  Extreme  states  of  exhaustion  following  infec- 
tious diseases,  such  as  measles,  scarlatina,  typhoid  fever,  and  diphtheria, 
can  give  rise  to  this  variety  of  sinus  thrombosis. 

Symptoms. — In  a  general  way  the  symptoms  resemble  those  of  cere- 
bral hemorrhage.  There  are  in  both  irritation  and  paralysis  phenomena. 
The  disease  has  similarities  with  meningitis,  fever  being  present  in  both; 
also  optic  neuritis  and  contracted  pupils,  nausea,  and  vomiting. 

In  thrombosis  of  the  transverse  sinus  edema  appears  in  the  soft  parts 
of  the  mastoid  region.  The  external  jugular  vein  is  unequally  distended 
426 
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on  the  two  sides.  When  the  thrombus  is  continued  into  the  internal 
jugular  vein  the  latter  feels  as  a  tight  cord,  while  the  soft  parts  of  the 
neck  are  swollen.  The  head  is  inclined  to  one  side  and  its  movements 
are  accompanied  with  pain.  There  are  no  distinct  cerebral  symptoms 
in  this  type  of  thrombosis,  owing  perhaps  to  the  circumstance  that  blood 
still  flows  in  the  opposite  transverse  sinus.  Thrombosis  of  the  cavernous 
sinus  manifests  itself  by  symptoms  of  stasis  in  the  orbit,  such  as  swelling 
of  the  lids  and  face,  as  well  as  edema  of  the  optic  nerve,  and  sometimes 
even  by  paralysis  of  the  ocular  muscles. 

Prognosis. — The  prognosis  is  quite  serious  in  the  majority  of  cases. 

Prophylaxis 

The  etiologic  factors  capable  of  producing  the  disease  should  receive 
careful  attention.  First  of  all,  heart  weakness — the  immediate  cause  of 
thrombosis  in  the  sinuses — demands  thorough  treatment.  In  the  pres- 
ence of  brain  symptoms  and  in  hydrocephaloid  conditions  generally  we 
must  beware  of  the  depressing  narcotics  and  the  withdrawal  of  blood  from 
the  vicinity  of  the  head.  These  measures,  undertaken,  perhaps,  for  other 
conditions,  prove  dangerous  by  favoring  thrombosis.  In  addition,  if  it 
is  desired  to  prevent  thrombosis,  the  heart  must  be  reinforced. 

Treatment 

Oeneral  Treatment. — Stimulants  should  be  administered  with  a  free 
hand — wine,  ether,  camphor,  spirits  of  ammonia,  and  ether  injections. 
Sinapisms  over  the  heart  and  the  peripheral  parts  are  in  order.  Hot 
baths  are  not  permitted,  because  of  the  cerebral  anemia  produced  by  them. 

Local  Treatment. — One  serious  danger  to  be  avoided  is  cerebral  hemor- 
rhage, which  frequently  follows  sinus  thrombosis.  For  this,  local  bleedings 
are  indicated  to  reduce  blood  stasis.  Nature  sometimes  shows  us  the  way 
by  causing  epistaxis.  Leeches  may  be  applied  to  nose,  forehead,  temples, 
and  the  mastoid  region,  and  wet  cups  over  the  neck.  Generally  speaking, 
the  treatment  is  that  of  cerebral  hemorrhage.  When  convulsions  and  de- 
lirium are  present  narcotics  are  indicated.  •  After  the  attack  has  passed 
oif,  and  when  paralysis,  somnolence,  and  coma  appear,  stimulating  rem- 
edies are  applied  both  internally  and  externally.  Paralyses  are  treated 
in  the  same  manner  as  those  resulting  from  hemorrhage,  thrombosis,  and 
embolism. 

2.    SECONDARY    OR   INFECTIOUS   THROMBOSIS 

Etiology. — Frequently  the  infection  is  mixed.  Several  kinds  of 
germs  are  met  with :  streptococci,  colon  bacilli,  and  pneumococci.    The  pri- 
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mary  cause  is  usually  a  chronic  piirnlent  otitis  media.  Rarely  is  an 
acute  case  with  pus  retention  the  cause  of  the  infection.  Infectious  sinus 
thrombosis  may  be  secondary  to  thrombosis  elsewhere.  In  the  majority 
of  cases  thrombosis  is  an  indirect  result  of  mastoid  suppuration.  The 
anterior  wall  of  the  sinus  is  first  attacked ;  somewhat  later  the  sinus 
itself  becomes  affected.  The  right  is  more  often  implicated  than  the 
left  side,  for  the  reason  that  the  sigmoid  fossa  is  larger  and  extends  more 
anteriorly  and  outwardly  than  the  left  side;  the  wall  of  the  inner  ear 
being  also  thinner  on  the  right  side.  Additional  causes  are:  injury  to 
the  cranial  bones,  osteomyelitis,  tuberculous  or  syphilitic  caries,  and 
suppuration  of  the  scalp. 

Pathology.- — The  affected  sinus  is  distended  and  feels  as  hard  as  a 
cord.  A  clot  adhering  to  the  walls  of  the  sinus  usually  fills  its  lumen. 
In  this  type  of  sinus  thrombosis  the  clot  may  quickly  break  down  into 
pus,  and  general  pyemia  may  be  a  consequence.  The  ventricular  fluid  is 
usually  increased,  and  extensive  softening  of  the  brain  may  occur  if  this 
be  long  continued. 

Symptoms. — The  symptoms  may  be  divided  into  three  groups:  (a) 
cerebral  symptoms  indicative  of  some  intracranial  disturbance;  (b)  local 
signs  revealed  by  external  examination  of  the  head ;  (c)  general  signs  of 
some  bodily  condition  with  which  sinus  thrombosis  is  likely  to  be  asso- 
ciated. 

Cerebral  Signs. — The  brain  symptoms  of  infectious  sinus  thrombosis 
differ  in  no  way  from  those  of  other  intracranial  lesions.  There  may 
suddenly  appear  attacks  of  vomiting,  convulsions,  and  coma,  which  rap- 
idly terminate  in  death.  In  other  cases  the  symptoms  are  not  as  stormy ; 
there  are  headache  and  restlessness,  followed  by  delirium,  and  sometimes 
later  convulsions  and  coma.  Occasionally  there  are  present  the  symp- 
toms of  meningeal  irritation — rigidity  of  the  neck  muscles,  trismus,  un- 
equal pupils,  strabismus,  nystagmus,  irregular  pulse,  and  respiratory  dis- 
turbances. 

The  local  signs  of  sinus  thrombosis  differ  with  the  situation  and  the 
degree  of  clotting  in  each  case.  Their  presence  only  is  of  value ;  their 
absence  cannot  be  considered  as  negative  signs  for  diagnostic  purposes. 
In  disease  of  the  superior  longitudinal  sinus  there  may  be  an  edema  of  the 
forehead  to  attract  attention  to  this  place.  In  rare  cases  the  temporal 
veins  may  be  distended  and  even  thrombosed.  Relative  emptiness  of  one 
side  of  the  superficial  veins  as  compared  with  those  of  the  other  side 
of  the  head,  which  may  be  distended,  favors  the  diagnosis  of  lateral 
sinus  thrombosis  in  the  latter.  The  jugular  vein  may  be  felt  as  a  solid 
cord,  very  tender  on  pressure.  When  the  cavernous  sinus  is  affected  there 
is  usually  slight  proptosis  of  that  side,  with  edema  of  the  conjunctiva 
and  of  the  upper  part  of  the  face.  Amblyopia  is  the  rule;  the  ophthal- 
moscopic picture  shows  swelling  of  the  disc,  or  perhaps  thrombosis  of 
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the  central  vein,  with  multiple  retinal  hemorrhages.  Thrombosis  maj 
extend  from  sinus  to  sinus;  in  fact,  it  is  quite  the  exception  to  find  post' 
mortem  that  the  thrombus  has  limited  itself  to  one  sinus. 

Prognosis. — In  the  majority  of  cases  the  disease,  if  left  alone,  has  a 
tendency  to  become  rapidly  fatal.  Cases  of  infected  thrombosis  follow- 
ing ear  disease  have  been  saved  by  early  surgical  interference — tying  of 
the  jugular  vein  and  the  affected  sinus  on  either  side  of  the  thrombosed 
area — the  sinus  being  later  incised  and  the  clot  removed.  Where  pyemia 
is  present,  either  as  a  cause  or  the  result  of  infected  thrombosis,  the  ter- 
mination is  always  fatal. 

Prophylaxis 

The  prevention  of  infectious  sinus  thrombosis  is  almost  identical  with 
the  prophylaxis  of  brain  abscess.  Every  infection  near  the  cranium 
and  elsewhere  in  the  body  must  be  carefully  investigated  and  treated. 
Even  an  insignificant  trauma  to  the  head  is  to  be  considered  as  fraught 
with  serious  possibilities,  unless  treated  according  to  the  most  approved 
rules  of  asepsis  and  antisepsis.  Likewise,  inflammations  about  the  ear, 
nose,  and  throat  are  not  to  be  lightly  considered,  especially  if  the  inflam- 
mation be  a  purulent  one  or  is  likely  to  become  one.  While  all  kinds  of 
inflammations  in  the  nose  and  its  accessory  cavities  are  of  great  etiologi- 
cal importance  as  regards  the  development  of  infectious  sinus  thrombosis, 
nothing  surpasses  in  gravity  chronic  purulent  otitis  media.  It  is  neces- 
sary, therefore,  to  pay  strict  attention  to  this  source,  not  only  after  symp- 
toms of  brain  abscess  have  appeared,  but  long  before  there  is  any  sign 
of  cranial  mischief.  At  no  time  during  the  continuance  of  a  purulent 
chronic  otitis  media  should  surgical  intervention  be  declined.  All  the 
more  is  this  true  when  the  first  signs  of  extension  to  the  mastoid  cells 
have  made  their  appearance.  Then  everything  possible  should  be  done 
to  rid  the  patient  of  the  pus  depots  which  threaten  his  life. 

Surgical  Treatment 

As  nothing  can  be  expected  from  internal  medication,  it  becomes  im- 
perative to  resort  to  radical  surgery  as  soon  as  possible.  The  object  is 
to  lay  open  the  infectious  sinus  depot,  clear  out  and  drain  it  thoroughly, 
and  at  the  same  time  to  evacuate  any  primary  focus  which  may  be  found. 
If  the  latter  has  not  yet  been  discovered,  every  effort  should  be  made  to 
find  it.  Of  the  various  sinuses  we  shall  speak  in  particular  only  of  the 
lateral  sinus,  because  of  its  great  importance. 

Thrombosis  of  the  lateral  sinus  is,  unless  treated,  a  fatal  disease. 
It  is  necessary  to  open  the  infected  sinus  in  connection  with  the  mastoid 
and  to  remove  all  infectious  debris.     The  diseased  tissue  between  the 
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primary  infectious  source  and  the  sinus  must  be  removed  in  toto.  Es- 
pecial attention  is  given  to  the  extradural  collections  of  pus  and  suppura- 
tion in  the  sinus  wall,  which  are  often  the  mediators  or  the  direct  cause 
of  sinus  thrombosis;  their  timely  evacuation  often  prevents  the  forma- 
tion of  an  infected  thrombus.  Thorough  work  in  this  direction  is  capable 
of  preventing  the  further  growth  of  an  already  infected  sinus. 

As  it  is  usually  impossible  to  prevent  the  spread  of  infection  through 
the  jugular  vein,  it  will  be  safe,  according  to  Horsley,  to  tie  the  vein 
before  opening  the  sinus.  This  is  also  necessary  for  the  prevention  of 
hemorrhage.  According  to  Jansen,  however,  tying  of  the  jugular  vein  is 
only  indicated  when  the  thrombus  extends  into  it.  According  to  the  state- 
ments of  operators,  not  much  is  to  be  feared  from  pyemia'  originating 
in  the  proximal  end  of  a  thrombus. 

Contraindications  for  operation  are :  advanced  tuberculosis,  marasmus, 
grave  sepsis,  and  especially  those  diseases  which  are  fatal  in  themselves. 

Results  of  Operation. — Not  a  sufficient  number  of  cases  have  been  pub- 
lished to  definitely  determine  what  a  radical  operation  will  accomplish  for 
infectious  sinus  thrombosis.  Besides,  there  is  a  tendency  for  operators  to 
publish  their  favorable  cases,  leaving  out  those  which  are  apparently  of 
no  interest,  namely,  the  fatal  ones.  From  our  point  of  view,  this  is  a 
mistake. 

In  comparing  the  earlier  statistics  as  furnished  us  by  various  authors 
from  different  clinics,  we  learn  that  the  majority  of  surgeons  have  had 
on  an  average  50  to  60  per  cent,  of  recoveries,  with  the  exception  of  Mac- 
ewen,  who  can  show  72  per  cent,  of  cures.  Other  operators  speak  of  61 
per  cent,  cures.  One  author,  Chipault,  cannot  boast  of  more  than  50 
per  cent,  recoveries.  In  Korner's  last  statistics  we  read  of  74  to  77  per 
cent,  of  cures. 

It  goes  without  saying  that  results  depend  greatly  upon  the  state  in 
which  the  patient  is  found  prior  to  operation,  and  also  upon  what  com- 
plications were  present.  If  an  operation  can  be  done  before  pyemia  has 
occurred,  recovery  may  be  expected,  unless  there  are  other  ,fatal  compli- 
cations present,  such  as  leptomeningitis,  brain  abscess,  etc.  It  is  always 
advisable  to  operate  as  early  as  possible  before  signs  of  septicemia  or 
pyemia  have  developed.  It  would  also  appear  that  the  tying  of  the  jugu- 
lar vein  seems  to  exert  a  favorable  effect  upon  the  prognosis,  for  in  the 
cases  in  which  the  vein  had  not  been  tied  the  rate  of  mortality  was  higher 
than  in  those  in  which  thjs  was  done.  The  cause  of  death  in  most  cases 
was  either  pyemia,  brain  abscess,  or  hemorrhage. 


KEFERENCES  431 


REFERENCES 

Gowers.     Diseases  of  the  Kervous  System,  London,  1900. 

Grunert.     Zur  Thrombose  des  Bulbiis  vena3  jugularis,  Archiv  fiir  Ohren- 

heilkunde,  1900,  liv,  S.  216;  also  1903,  Ivii,  23. 
Jansen.     Erfahrungen  iiber  Hirnsinusthrombose  nach  Mittelohreiterung 

wahrend  des   Jahres   1893,   Sammlung  klinischer  Vortrage,   'N.   F., 

1895. 
Korner.    Die  otitischen  Erkrankungen  des  Hirns,  der  Himhaute  und  der 

Blutleiter,  4.  Aufl.,  1908. 
Macewen.     Pyogenic  Infective  Diseases  of  the  Brain  and  Spinal  Cord, 

Glasgow,  1893. 
Steffen.     Krankheiten  des  Gehirns  im  Kindesalter,  4.  Aufl. ;  Gerhardt's 

Handbiich  der  Kinderkrankheiten,  1882,  Bd.  v. 
Taylor.     Sinus  Thrombosis,  Paralysis,  and  Other  Diseases  of  the  Nervous 
"^  System,  1905,  116. 


CHAPTEK   XI 

TUMORS    OF    THE   BRAIN 

Julius    Gkinkek 

Introduction. — Ever  since  surgery  has  invaded  the  cranial  cavity  the 
subject  of  brain  tumor  has  assumed  immense  practical  importance.  It 
becomes  necessary,  therefore,  to  give  adequate  space  to  the  diagnostic 
criteria  upon  which  a  rational  therapy  must  be  based.  Eor  these  we  are 
indebted  principally  to  the  labors  of  Bruns,  Oppenheim,  and  Henschen, 
while  in  the  surgical  field  most  elucidating  contributions  were  made  by 
Horsley,  Krause,  Gushing,  and  a  host  of  others.  In  the  preparation  of 
this  chapter  the  writings  of  all  these  authorities  were  freely  consulted. 

Definition. — A  brain  tumor  may  be  defined  as  a  growth  in  the  cranial 
cavity  originating  from  the  brain,  membranes,  cerebral  blood  vessels,  or 
cranial  bones.  Ordinarily  by  brain  tumor  is  meant  a  solid  growth,  though 
cysts  of  various  kinds  are  usually  included  in  this  definition. 

Before  entering  upon  a  discussion  of  treatment,  it  is  necessary  to 
briefly  review  not  only  symptoms  and  diagnosis,  but  also  the  pathological 
anatomy. 

Varieties. — The  following  anatomical  kinds  of  brain  tumor  will  be 
considered:  (1)  tuberculoma;  (2)  syphiloma;  (3)  endothelioma;  (4) 
glioma;  (5)  sarcoma;  (6)  cysts;  (7)  carcinoma;  (8)  benign  tumors  of 
different  kinds. 

(1)  Tuherculomata  are  growths  consisting  of  conglomerations  of  tu- 
bercles of  varying  size,  which  usually  appear  as  single  or  solitary  tumors. 
This  type  of  neoplasm  occurs  most  often  in  the  cerebellum  and,  according 
to  Allen  Starr,  is  most  frequent  in  childhood.  Only  those  varieties  of 
tuberculoma  having  a  fibrous  envelope  are  capable  of  radical  removal. 

(2)  Syphilomata  represent  the  type  of  infectious  granuloma  oftenest 
seen  in  the  adult.  Of  all  syphilitic  new  formations  these  are  most  resis- 
tant to  antiluetic  treatment;  they  may  reach  a  large  size,  and  are  often 
multiple.  In  many  cases,  surrounded  by  a  dense  fibrous  sheath,  and 
superficially  placed  in  the  brain,  syphilomata  have  been  successfully  treated 
by  the  surgeon  after  medicines  had  failed  to  produce  any  marked  change. 

(3)  Endotheliomata,  also  classified  as  fibrosarcomata,  and  formerly 
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considered  as  true  sarcomata,  constitute  the  most  frequent  form  of  non- 
specific benign  cerebral  neoplasm.  These  tumors  originate  in  the  menin- 
ges, are  encapsulated,  and  do  not  form  metastases.  As  their  effects  upon 
the  nervous  substance  are  exerted  by  pressure  rather  than  infiltration, 
brain  functions  may  be  restored  to  normal  after  their  complete  removal. 
Eeadily  accessible  in  most  cases  and  easily  shelled  out  of  their  capsules, 
these  tumors  are  best  treated  surgically.  Their  favorite  localization  is 
the  cerebellopontine  recess  on  either  side. 

(4)  Gliomata. — Tumors  originating  from  the  neurogliar  tissues  ap- 
pear in  two  distinct  forms — the  hard  and  soft  gliomata.  The  latter,  often 
possessing  but  little  more  consistency  than  brain  tissue,  have  a  tendency 
to  infiltrate  the  brain  mass  to  such  an  extent  that  their  borders  cannot 
even  be  microscopically  determined.  They  may  reach  an  enormous  size 
and  are  often  transformed,  in  whole  or  in  part,  into  cysts.  Further, 
these  tumors  are  exceedingly  vascular  and  hemorrhages  occur  in  them, 
which  can  be  mistaken  for  ordinary  apoplectic  attacks.  The  other  variety 
— hard  gliomata — are  occasionally  surrounded  by  a  false  capsule,  mak- 
ing possible  their  successful  separation  from  the  remaining  tissue  and 
their  consequent  removal. 

(5)  Sarcomata. — These  tumors  are  generally  of  firmer  consistency 
than  most  gliomata,  and  can  be  easily  distinguished  from  the  surround- 
ing tissues.  When  encapsulated  they  can  be  shelled  out  of  their  covering. 
The  tendency  for  sarcoma  is  to  spread  to  adjacent  tissues  and  to  multiply 
by  metastasis.  Sarcomata  are  subject  to  regressive  metamorphoses;  they 
either  become  cystic  or  undergo  mucoid  degeneration,  forming  so-called 
myxosarcomata.  Like  sarcoma  in  other  parts  of  the  body,  they  are  not 
always  removable  and  show  a  tendency  to  recurrence.  Generally  speak- 
ing, the  symptoms  are  those  of  compression,  unlike  the  gliomata,  which 
cause  symptoms  by  infiltration. 

(6)  Cystic  growths  are  either  the  result  of  parasitic  activity,  as  from 
cysticercus  and  echinococcus,  or  else  they  follow  trauma.  They  may  occur 
in  any  part  of  the  brain,  and  have  also  been  observed  in  the  fourth  ven- 
tricle. As  previously  stated,  gliomata  not  uncommonly  degenerate  into 
cysts. 

(7)  Carcinomata  are  always  of  metastatic  origin.  Usually  the  metas- 
tases lodge  first  in  the  cranial  bones,  and  later  invade  the  cranial  cavity 
itself.    This  is  equally  true  of  sarcoma. 

(8)  Benign  tumors  of  different  kinds  occur,  but  are  not  common. 
Examples  of  each  of  the  following  have  been  reported  in  the  literature: 
fibroma,  myxoma,  psammoma,  osteoma,  cholesteatoma,  lipoma,  and  tera- 
toma. 

Etiology. — The  true  causation  of  brain  tumor  is  as  little  known  as 
that  of  tumor  elsewhere.  It  is  certain,  however,  that,  of  all  predisposing 
and  exciting  factors,  trauma  occupies  the  first  place.     Following  an  in- 
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jury  to  the  cranium  there  may  be  a  latent  period  during  which  no  symp- 
toms are  present,  and  the  incident  may  have  been  forgotten;  after  a 
variable  period  of  time,  however,  a  neoplasm  is  discovered  at  the  former 
site  of  trauma.  In  this  way  originate  the  so-called  osteoma  and  osteo- 
phytes. Not  only  bony  tumors,  but  also  those  springing  from  the  mem- 
branes, have  trauma  as  their  exciting  cause.  The  histological  makeup  of 
neoplasm  following  injury  often  depends  upon  a  patient's  constitutional 
tendencies;  in  a  syphilitic,  gummata  are  likely  to  appear,  while  in  the 
tuberculous,  the  so-called  solitary  tubercle  is  more  apt  to  develop. 

Situation. — Though  a  tumor  may  be  situated  anywhere  in  the  brain, 
yet  certain  types  are  more  constantly  found  in  definite  locations.  Thus, 
tuberculoma  is  common  in  the  cerebellum,  syphiloma  in  the  basal  menin- 
ges, endothelioma  in  the  meninges  of  the  subtentorial  region,  while  cysts 
are  frequent  in  the  cortex,  cholesteatoma  in  the  temporal  lobes,  teratoma 
in  the  pituitary  body  and  at  the  base  of  the  brain.  It  must  be  remem- 
bered that  tumors  are  not  always  found  in  the  situation  in  which  they 
originated,  as  displacement  not  rarely  occurs. 

Brain  tumors  are  divided  into  benign  and  malignant  forms.  Among 
the  benign  varieties,  also  called  primary  tumors,  are  named :  endotheli- 
oma, fibroma,  lipoma,  osteoma,  cholesteatoma,  psammoma,  myxoma,  angi- 
oma. As  malignant  tumors  are  mentioned  the  metastatic  growths,  car- 
cinoma and  sarcoma.  The  division  is  important  from  the  therapeutic 
point  of  view,  the  metastatic  growths  for  obvious  reasons  being  inoper- 
able, while  the  primary,  or  benign,  tumors,  appearing  as  solitary  growths, 
are  proper  objects  for  surgical  intervention. 

Symptoms. — Xot  all  brain  tumors  produce  symptoms,  and  it  is  not 
rare  for  a  latent  tumor  to  be  discovered  on  the  operating  or  post  mortem 
table.  This  may  be  accounted  for  by  the  tumor  either  being  too  small  to 
produce  symptoms,  or  else,  growing  very  slowly,  the  surrounding  tissue 
becomes  gradually  accustomed  to  the  new  growth.  Another  reason  might 
be  the  situation  of  the  tumor  in  a  "silent"  area,  such  as  the  frontal,  right 
parietal,  or  right  temporosphenoidal  lobe,  all  of  which  are  still  silent 
in  respect  to  their  functions. 

The  manifestations  of  brain  tumor  are  di\'ided  into  (1)  general  symp- 
toms, due  to  progressive  increase  of  intracranial  tension  common  to  the 
majority  of  tumors,  and  (2)  special  or  focal  symptoms,  depending  upon 
the  portion  of  brain  involved.  The  last  often  enable  an  exact  localizing 
diagnosis  to  be  made. 

General  Symptoms. — The  general  symptoms  of  brain  tumor  are 
still  the  classical  three:  (1)  headache,  (2)  nausea  and  vomiting,  and  (3) 
choked  disc ;  but  several  others  m.ay  now  be  added  to  this  triad,  namely, 
(4)  vertigo,  (5)  slow  pulse,  and  (6)  convulsions.  These  are  the  impor- 
tant ones.  They  may  be  present  while  localizing  signs  are  still  absent. 
This  is  particularly  the  case  when  a  tumor,  situated  in  a  "silent  area" 
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of  the  brain,  affects  cerebral  functions  too  obscure  for  our  detection.  It 
is  also  possible  for  a  small  tumor  to  so  obstruct  the  aqueduct  of  Sylvius 
that  there  ensues  internal  hydrocephalus,  yielding  general  symptoms,  but 
no  localizing  ones.  Likewise,  by  reason  of  the  pressure  exerted  upon 
the  entire  brain  mass,  subtentorial  tumors  early  produce  general  symp- 
toms, which  may  be  long  delayed  in  frontal  lobe  tumors. 

Headache. — Cephalalgia  is  an  early  symptom  in  most  cases  and  is 
especially  intense  in  tumors  of  the  cerebellum  accompanied  by  internal 
hydrocephalus.  Severe  localized  headache  is  also  frequent  in  superficial 
cortical  tumors.  Headache  is  mild  when  a  neoplasm  is  small  or  localized 
in  the  white  substance.  On  the  other  hand,  there  may  be  intense  neuralgic 
pains  when  a  growth  presses  upon  such  a  sensory  structure  as  the  Gas- 
serian  ganglion. 

Nausea  and  Vomiting. — Rarely  is  there  an  entire  absence  of  these 
symptoms.  Most  frequently  seen  in  tumors  of  the  posterior  fossa  when 
the  vagus  region  is  directly  compressed,  they  are  also  observed  in  neo- 
plasm situated  in  other  parts  of  the  cranial  cavity. 

Choked  Disc. — This  is  a  symptom  characteristic  for  brain  tumor, 
though  also  seen  in  abscess,  hydrocephalus,  etc.  According  to  Oppenheim, 
optic  neuritis  is  found  in  90  out  of  100  cases.  It  is  usually  bilateral, 
rarely  unilateral ;  often  one  side  is  more  affected  than  the  other.  Choked 
disc  not  being  present  in  all  brain  tumors,  its  absence  is  less  valuable 
than  its  presence.  In  the  pons  it  is  so  frequently  absent  that  this  nega- 
tive finding  has  almost  attained  to  the  dignity  of  a  localizing  sign.  In 
the  early  stages  optic  neuritis  may  not  be  accompanied  by  visual  disturb- 
ances. When  a  neuritis  merges  into  atrophy,  vision  invariably  suffers. 
Choked  disc  is  an  early  and  rapidly  developing  sign  in  cerebellar  tumor, 
which  is  often  followed  by  sudden  blindness.  With  Sanger  and  Cush- 
ing,  I  am  of  the  opinion  that  the  process  is  due  to  an  edema  and  should 
be  called  papilledema. 

Vertigo  is  a  symptom  depending  for  its  production  mostly  upon  dis- 
turbance of  the  vestibular  mechanism. 

Slotv  Pulse. — This  is  usually  a  late  symptom,  and  may  be  accounted 
for  by  pressure  on  the  vagus  nucleus,  causing  irritation  of  the  cardiac 
center. 

Convulsions. — Convulsions  are  classed  among  the  general  signs  of 
brain  tumor,  because  they  occur  with  cerebral  neoplasm  regardless  of 
location.  The  mechanism  is  explained  by  pressure  upon  cortical  cells 
causing  constant  irritation  with  subsequent  motor  explosions. 

Special  or  Focal  Symptoms. — Varying  with  each  location,  these 
symptoms  enable  us  to  determine  the  exact  seat  of  a  tumor.  To  explain  in 
detail  all  of  the  focal  signs  would  be  e(|uivalent  to  discussing  the  entire 
anatomy  and  physiology  of  the  brain.  Only  important  points  will,  there- 
fore, be  touched  upon. 
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Focal  signs  may  indicate  a  tumor  in  the  psychic,  sensory,  motor,  or 
vasomotor  brain  territories.  We  make  a  distinction  between  irritative 
and  destructive  symptoms.  An  irritaiive  symptom  is  one  which  causes 
hyperf unction ;  for  instance,  when  present  in  the  sensory  sphere,  there 
will  be  pain;  in  the  motor  region,  twitchings  or  convulsive  movements. 
A  destructive  symptom,  on  the  other  hand,  is  one  which  paralyzes  the 
part;  instead  of  hyperf  unction  there  is  absence  of  function,  and  the  re- 
sult is  motor,  sensory,  or  psychic  paralysis.  From  the  point  of  view  of 
diagnosis,  irritative  symptoms  are  of  the  greatest  importance.  They  en- 
able us  to  infer  that  a  growth  is  beginning  to  impinge  upon  a  certain  por- 
tion of  the  brain.  Because  paralytic  symptoms  are  usually  late  in  ap- 
pearing and  may  be  caused  by  neoplasm  in  distant  parts  of  the  brain, 
they  have  no  localizing  value  by  themselves,  but,  occurring  in  conjunc- 
tion with  irritative  symptoms,  are  almost  pathognomonic. 

Diagnosis. — ^A  correct  localizing  diagnosis  can  only  be  made  by  care- 
ful systematic  examination,  which  includes  both  negative  and  positive 
findings.  For  a  correct  pathological  interpretation  of  brain  tumor  symp- 
toms, one  must  inquire  diligently  into  the  condition  of  lungs,  stomach, 
kidneys,  prostate,  and  testicles.  This  conforms  to  the  rule  in  neurology 
that,  in  order  to  make  a  pathological  diagnosis,  organs  other  than  those 
of  the  nervous  system  must  be  carefully  interrogated. 

Differential  Diagnosis. — A  consideration  of  the  etiology,  the  progres- 
sive afebrile  course,  the  presence  of  choked  disc,  intense  headache,  as  well 
as  the  symptoms  of  gradually  increasing  brain  pressure,  should  protect 
one  against  mistaking  a  brain  tumor  for  any  other  condition. 

It  must  be  recalled  that  not  every  case  of  optic  neuritis  with  intense 
headache  means  brain  tumor,  for  these  symptoms  may  also  occur  in 
chlorosis,  polyneuritis,  and  chronic  nephritis. 

General  paresis  under  certain  aspects  resembles  brain  tumor.  The 
absence  of  papilledema,  headache,  and  vomiting,  and  the  presence  of  a 
positive  Wassermann  reaction,  will  decide  the  diagnosis  in  favor  of 
paresis. 

Hydrocephalus  is  with  great  difficulty  differentiated  from  certain 
types  of  brain  tumor.  In  some  cases  the  diagnosis  is  impossible.  This 
will  be  better  understood  when  we  recall  that  the  following  symptoms 
are  common  to  both:  headache,  optic  neuritis,  nausea,  vomiting,  vertigo, 
stupor,  and  a  chronic  progressive  course.  Tumor  may  be  differentiated 
from  hydrocephalus  by  the  possible  presence  of  focal  signs  and  the  his- 
tory of  the  case.  Hydrocephalus  is  often  preceded  by  an  acute  infectious 
disease,  as  influenza,  scarlet  fever,  etc.  In  addition,  large  size  of  skull, 
remissions  followed  by  fever,  are  symptoms  indicative  of  hydrocephalus. 
Lumbar  puncture  will  help  to  determine  whether  the  cerebrospinal  fluid 
is  under  increased  pressure— a  symptom  of  hydrocephalus.  A  note  of 
warning  must  here  be  sounded  against  the  indiscriminate  use  of  lumbar 
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puncture.  Several  deaths  from  this  procedure  liave  already  been  recorded 
in  tumors  of  the  posterior  fossa,  especially  of  the  cerebellum.  And  it  is 
precisely  this  variety  of  tumor  which  must  occasionally  be  differentiated 
from  hydrocephalus.  In  such  cases  it  is  best  to  rely  upon  other  differen- 
tial points. 

Pachymeningitis  interna  hcemorrhagica  has  many  symptoms  resem- 
bling brain  tumor.  The  etiology  of  alcoholism  or  psychosis  in  the  former, 
as  well  as  focal  signs  not  of  the  convexity,  may  also  help  in  differentia- 
tion. The  fact,  however,  remains  that  hematoma  is  practically  a  tumor 
and  is  treated  as  such. 

Idiopathic  epilepsy  may  likewise  cause  diagnostic  difficulties.  The 
absence  of  optic  neuritis  and  of  focal  signs  favors  epilepsy  as  against 
tumor.  Brain  tumor  with  Jacksonian  fits  may  be  mistaken  for  Jack- 
sonian  epilepsy  from  other  causes.  This  is  particularly  the  case  when  the 
growth  is  cortical  and  there  is  no  papilledema  present.  Here  the  other 
general  symptoms  must  aid  in  the  differentiation. 

Brain  abscess  has  many  things  in  common  with  cerebral  tumor,  but 
it  differs  in  etiology  and  symptoms  develop  more  rapidly. 

Having  made  a  diagnosis  of  brain  tumor,  the  next  step  is  to  localize 
the  same. 

Regional  Diagnosis.- — In  attempting  a  localizing  diagnosis  of  the  seat 
of  a  brain  tumor  particular  attention  is  paid  to  the  earliest  symptoms  of 
irritation  and  destruction.  Careful  inquiry  should  be  made  relative  to 
the  first  appearance  of  localized  spasm  and  paresthesia ;  for  tumors  may 
not  cause  any  other  symptoms  for  a  long  time.  Not  only  positive  symp- 
toms, but  also  negative  findings,  are  utilized  in  making  the  localized  diag- 
nosis. Only  by  excluding  every  other  condition  in  a  given  case  does  the 
diagnosis  become  firmly  established. 

Central  Convolutions,  Right  Hemisphere. — Clinicians  are  now 
pretty  well  agreed  that  the  ascending  frontal  (precentral)  convolution 
contains  the  motor  area,  while  the  ascending  parietal  (postcentral)  con- 
volution in  either  hemisphere  is  the  seat  of  the  sensory  centers.  As  a 
rule,  tumors  localized  in  the  central  convolutions  cause  both  irritative  and 
destructive  symptoms. 

Motor  irritative  phenomena  appear  in  the  form  of  localized  spasms 
or  tonic  muscular  contractions,  which  affect  more  or  less  constantly  cer- 
tain muscle  groups  or  movements,  such  as  flexion  and  extension.  The  ten- 
dency for  localized  twitchings  is  to  successively  spread  to  the  nearest 
group  of  muscles.  In  the  beginning  there  may  be  twitchings  of  the  fingers 
only ;  later  the  movements  extend  to  the  muscles  of  the  forearm,  arm, 
shoulder,  neck,  and  face;  still  later  to  the  trunk  and  leg  muscles,  but  al- 
ways following  the  anatomical  arrangement  in  the  motor  convolutions. 
The  entire  half  of  the  body  may  in  this  way  become  violently  convulsed. 
Subsequently  the  other  side  may  become  implicated  in  the  reverse  order. 
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The  sensoriiim  is  usually  clear  in  the  lighter  grades  of  Jacksonian  epilep- 
sy, but  in  severe  attacks  there  may  be  partial  loss  of  consciousness.  Of 
great  value  for  diagnosis  is  an  accurate  account  of  how  the  convulsions 
begin.  Such  knowledge  practically  amounts  to  the  making  of  an  exact 
localizing  diagnosis.  According  to  the  late  Hughlings  Jackson,  who  first 
described  them  and  whose  name  they  bear,  the  localized  convulsions  oc- 
cur only  in  lesions  of  the  central  convolutions.  Clinical  experience  and 
animal  experimentation  have  fully  confirmed  the  truth  of  his  assertion. 

Motor  paralysis  may  succeed  a  Jacksonian  fit,  or  it  may  appear  in 
parts  that  have  never  been  the  seat  of  spasm.  One  arm  or  one  leg  usually 
becomes  paralyzed  first ;  rarely  does  the  paralysis  begin  in  the  face.  Fre- 
quently the  disability  in  the  arm  is  more  pronounced  than  in  the  leg. 

As  previously  stated,  isolated  paralysis  may  be  produced  by  pressure 
from  a  distance,  in  which  event  it  has  no  localizing  value.  On  the  other 
hand,  muscular  twitchings  recurring  in  the  same  parts  and  followed  by 
paralysis  in  these  parts,  constitute  an  important  focalizing  sign. 

Sensory  irritative  phenomena  appear  in  the  form  of  localized  pares- 
thesia, such  as  formication,  pain,  or  disturbances  of  temperature.  They 
have  an  importance  for  local  diagnosis  similar  to  that  of  the  corresponding 
motor  phenomena.  The  more  localized  the  paresthesia  the  greater  is  its 
value  as  a  localizing  sign.  Sensory  disturbances  often  precede  the  motor 
symptoms  by  a  considerable  length  of  time. 

Sensory  paralysis — anesthesia — is  usually  not  limited  or  circum- 
scribed, as,  for  instance,  in  the  corresponding  motor  disturbance.  The 
more  rapidly  an  entire  brain  center  becomes  affected  the  more  pronounced 
is  sensory  paralysis.  On  the  other  hand,  in  a  slowly  growing  tumor  anes- 
thesia is  usually  ill  defined. 

When  both  motor  and  sensory  irritative  phenomena  are  present,  one  is 
justified  in  localizing  a  tumor  in  the  central  convolutions.  On  the  other 
hand,  the  absence  of  irritative  and  paralyzing  symptoms  in  either  the 
motor  or  the  sensory  sphere  almost  excludes  the  existence  of  tumor  in 
these  convolutions  and  their  immediate  vicinity.  It  is  to  be  remembered, 
however,  that  a  slow-growing  tumor  in  one  motor  area  may  not  cause 
any  motor  symptoms,  perhaps  because  the  other  hemisphere  compensates. 
The  question  in  any  case  of  motor  or  sensory  hemiplegia  often  arises: 
"Is  there  neoplasm  growing  within  the  central  convolution  sphere  or  else- 
where ?"  The  history  of  the  case  may  offer  valuable  help.  Tumor  start- 
ing in  the  precentral  convolution  or  its  vicinity  may  cause  monoplegia 
first,  and  only  later  hemiplegia;  while,  in  tumors  lower  down,  as  of  the 
internal  capsule,  hemiplegia  is  more  complete  and  usually  develops  more 
rapidly. 

Fkontal  Lobe. — The  localizing  symptoms  of  tumor  in  this  situation 
are:  (1)  constant  frontal  headache  which  is  accurately  localized;  (2) 
tenderness  upon  percussing  the  frontal  bone — valuable  only  when  pres- 
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ent.  In  some  cases  there  are  (3)  mental  signs  closely  resembling  gen- 
eral paresis,  such  as  apathy  and  complete  mental  inertia,  weak  memory, 
lack  of  initiative,  depressed  or  exalted  mood.  In  tumors  situated  on  the 
under  surface  of  the  frontal  lobe  we  have:  (4)  symptoms  of  anosmia 
on  the  same  side  as  the  tumor;  (5)  symptoms  of  pressure  upon  the 
chiasm,  optic  tract,  or  optic  nerve,  causing  bitemporal  or  homonymous 
hemianopsia  or  unilateral  amblyopia.  An  interesting  symptom  in  con- 
nection with  frontal  lobe  tumor  is  (6)  frontal  ataxia,  a  reeling  from 
side  to  side,  which  differs  in  no  essential  from  the  well-known  cerebellar 
ataxia. 

The  Parietal  Lobe. — When  the  superior  lobule  is  implicated,  the 
stereognostic  sense  may  be  disturbed,  that  is,  the  patient  is  unable  to 
recognize  objects  by  mere  touch.  When  the  tumor  encroaches  upon  neigh- 
boring parts,  symptoms  will  appear  calling  attention  to  their  respective 
areas :  from  the  postcentral  convolution,  sensory  paralysis ;  from  the  first 
temporal  convolution,  auditory  hallucinations ;  from  the  occipital  lobe 
there  will  be  visual  disturbances  of  a  kind  similar  to  those  from  occipital 
lobe  diseases.  Other  symptoms  are:  localized  headache  and  tenderness 
on  pressure  over  the  parietal  lobe.  The  right  parietal  lobe,  being  re- 
garded as  a  silent  area,  is  recommended  by  Sanger  as  the  place  of  choice 
for  decompression  operations. 

Temporal  Lobe. — Though  the  diagnostic  signs  of  tumor  in  this  lobe 
are  neither  marked  nor  reliable,  yet  the  following  points  deserve  men- 
tion: 

Contrary  to  what  one  may  have  expected,  there  is  no  defect  or  loss 
of  hearing  when  the  auditory  center  on  one  side  is  destroyed,  audition 
having  a  bilateral  innervation  in  the  brain. 

When  the  lesion  is  in  the  hippocampal  gyrus  and  near  the  tip  of  the 
temporal  lobe,  there  are  slight  olfactory  and  taste  disturbances.  How- 
ever, tumors  implicating  the  cortex  of  either  the  uncinate  or  the  hippo- 
campal gyrus  are  known  to  produce  certain  seizures,  the  so-called  uncinate 
group  of  fits  (Hughlings  Jackson).  Typical  examples  of  this  condition 
have  been  studied  by  Purves  Stewart,  Mills  and  Gushing,  who  have  seen 
six  cases  each.  The  uncinate  seizures  are  characterized  by  peculiar  sensa- 
tions of  smell  and  taste,  usually  of  a  disagreeable  quality.  There  may  also 
be  an  epigastric  aura.  With  the  sensory  disturbances  there  may  be  motor 
phenomena,  such  as  chewing  and  swallowing  movements,  also  salivation; 
consciousness  usually  being  retained.  The  attacks  may  be  replaced  by, 
or  be  associated  withj  so-called  "dreamy  states,"  viz.,  vague  feelings  of  the 
unreality  of  surrounding  objects. 

When  a  tumor  is  situated  in  the  posterior  portion  of  the  temporal 
lobe,  near  the  first  temporal  fissure,  or  the  second  temporal  convolution, 
there  may  be  diminution  of  vision  or  homonymous  hemianopsia  without 
hemianopic  pvipillary  reaction — a  neighborhood   symptom  from  the   oc- 
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cipital  lobe.  Similarly,  quadrantic  hemianopsia  has  been  observed  in 
tumors  of  this  region. 

Neoplasms  of  the  anterior  median  division  of  the  temporal  lobe  near 
the  hippocampus  may,  by  pressure  upon  the  posterior  portion  of  the 
visual  tract,  produce  homonymous  hemianopsia  with  hemianopic  pupil- 
lary reaction,  another  neighborhood  symptom. 

Left  Hemisphere. — By  reason  of  the  presence  of  speech  centers, 
localizing  diagnosis  in  the  left  hemisphere  is  comparatively  easy.  Though 
there  are  many  varieties  and  a  number  of  types  of  aphasia,  for  our  pur- 
pose it  is  only  necessary  to  review  the  three  classical  speech  disturbances. 
When  these  are  remembered,  localizing  diagnosis  in  the  majority  of  cases 
is  not  difficult. 

Type  I. — Motor  aphasia,  the  inability  to  use  spoken  speech ;  or  the 
improper  use  of  words,  speech- jargon — motor  paraphasia. 

Type  II. — Word  deafness,  total  or  partial  auditory  aphasia ;  sensory 
paraphasia — the  inability  to  understand  spoken  speech. 

Type  III. — Word  blindness  (alexia),  the  inability  to  understand 
printed  or  written  speech. 

In  motor  aphasia  the  lesion  is  in  the  third  frontal  convolution  (Bro- 
ca's  center),  or  subcortical,  in  the  speech  tract  which  runs  from  this  con- 
volution to  the  inner  capsule. 

In  word  deafness  the  lesion  is  in  the  middle  or  posterior  division  of 
the  first  temporal  convolution  or  its  vicinity ;  in  paraphasia  there  is 
interference  with  the  bundle  connecting  the  first  temporal  with  the  third 
frontal  convolution. 

In  word  blindness  and  its  concomitant  disturbances  the  lesion  is  in 
the  angular  gyrus,  that  is,  in  the  posterior  lower  parietal  convolution. 

A  description  of  a  fourth  type  of  aphasia,  the  so-called  motor  agraphia, 
is  still  being  carried  from  one  textbook  into  another,  but  it  is  purely 
speculative.  Though  Charcot  defended  the  existence  of  a  writing  center  at 
the  foot  of  the  second  frontal  convolution,  no  convincing  anatomical  proof 
for  this  contention  has  ever  been  furnished. 

More  important  than  the  preceding  one  is  a  type  of  speech  disturb- 
ance called  optic  aphasia.  This  is  characterized  by  the  fact  that  a  patient 
so  affected  recognizes  an  object  and  knows  its  uses,  but  cannot  name  the 
same  without  resorting  to  another  sense,  as,  for  instance,  that  of  touch. 
The  lesion  is  found  in  the  bundle  leading  from  the  occipital  lobe  to  the 
first  temporal  convolution. 

Related  to  the  last,  but  not  identical  with  it,  is  the  condition  called 
sold  or  mind  blindness.  By  this  we  mean  a  patient's  inability  to  recall 
the  significance  of  a  familiar  object  by  sight  or  any  other  sense;  he  sees 
with  his  eyes,  but  not  with  his  brain;  and  even  accustomed  locations  ap- 
pear strange  to  him.  The  exact  localizing  importance  of  soul  blindness 
is  not  quite  certain,  but  when  found  in  a  patient  whose  intelligence  is 
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not  impaired  it  constitutes  a  pathognomonic  sign  of  bilateral  occipital 
lobe  disease. 

Occipital  Lobe. — Tumors  growing  here  produce  mainly  disturb- 
ances of  vision.  The  symptoms  are  those  of  either  irritation  or  of  paraly- 
sis. The  former  usually  appear  first  in  the  form  of  visual  hallucinations 
of  colors  or  figures  (men,  animals,  objects).  The  hallucinations  are 
mostly  unilateral,  and  appear  upon  the  side  opposite  to  the  lesion ;  for  in- 
stance, in  a  lesion  of  the  right  occipital  lobe  symptoms  will  be  on  the  left 
side.  Sooner  or  later  homonymous  hemianopsia  without  Wernicke's  hemi- 
anopic  pupillary  reaction  is  added  to  the  hallucinations. 

To  accurately  localize  a  lesion  therein  one  must  recall  the  physiologic 
data  of  the  occipital  lobe. 

The  visual  center,  according  to  modem  physiologists — and  of  clini- 
cians Henschen  adopts  this  view  entirely — is  limited  to  the  calcarine  fis- 
sure; the  upper  portion  corresponding  to  the  upper  retinal  quadrant, 
while  the  lower  quadrant  is  represented  in  the  lower  portion.  The  tem- 
poral side  corresponds  to  fibers  coming  from  the  same  side  of  the  retina, 
the  nasal  side  representing  those  from  the  opposite  half  of  each  eye.  There 
are,  then,  crossed  as  well  as  uncrossed  visual  fibers.  The  occipital  cortex 
elaborates  both  light  and  color  perception.  It  is  assumed  that  the  macular 
vision  field  is  bilaterally  represented;  not  so  the  peripheral  field.  It  is 
sometimes  possible,  by  carefully  measuring  the  fields  of  vision  during  the 
growth  of  a  tumor,  to  determine  the  situation,  as  well  as  the  extent  of  an 
occipital  lobe  tumor.  Blindness  in  any  part  of  the  visual  field  can  only  be 
produced  by  a  lesion  of  the  visual  centers,  or  fibers  which  lead  to  them, 
while  irritation  of  the  still  functionating  occipital  lobe,  and  especially 
of  its  lateral  cortex,  produces  only  visual  hallucinations. 

It  may  be  definitely  stated  that,  in  the  absence  of  visual  disturbances 
of  any  kind,  no  tumor  is  likely  to  be  found  in  the  occipital  lobe. 

Basal  Tumors. — The  principal  tumors  observed  at  the  base  of  the 
brain  either  spring  from  the  hypophysis  or  belong  to  the  gummatous 
variety  of  syphilis.  In  either  case  vision  is  disturbed  because  of  direct 
involvement  of  the  visual  paths.  Here  aneurysm,  sarcoma,  and  carci- 
noma may  also  be  found  growing  from  vessels,  periosteum,  or  bones. 

Basal  tumors  situated  anteriorly  to  the  pons  may  cause  pressure  upon 
a  cerebral  peduncle  and  a  third  nerve,  producing  oculomotor  paralysis  of 
the  same  side  and  paresis  or  paralysis  of  the  extremities  on  the  opposite 
side — the  crossed  hemiplegia  of  Weber's  syndrome.  The  tumor  may  ex- 
tend transversely  and  cause  a  similar  paralysis  on  the  opposite  side.  Ex- 
tending still  more  posteriorly,  pressure  may  be  exerted  upon  the  tri- 
geminus nerve  or  the  Gasserian  ganglion,  producing  either  neuralgia  or 
anesthesia  in  the  distribution  of  the  fifth  nerve. 

Tumor  in  the  neighborhood  of  the  optic  chiasm  not  only  affects  the 
chiasm  itself,  but  may  also  involve  the  surrounding  structures. 
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Following  are  some  of  the  most  important  symptoms  caused  by  neo- 
plasm in  this  vicinity: 

1.  In  tumor  of  one  optic  tract  blindness  may  appear  in  a  quadrant 
of  the  visual  field  at  first,  to  be  followed  later  by  complete  homonymous 
hemianopsia  with  hemianopic  pupillary  inactivity.  When  the  tumor  ex- 
tends toward  the  cerebral  peduncle,  there  may  be  hemiparesis  on  the  same 
side  as  the  blind  visual  field  and,  in  addition,  paresis  of  the  oculomotor 
nerve  upon  that  side.  In  those  rare  instances  of  pressure  upon  the  gyrus 
hippocampus  or  the  olfactory  bulb  there  may  develop  in  addition  olfac- 
tory disorders — either  hallucinations  or  loss  of  smell. 

2.  The  tumor,  usually  a  gumma,  begins  in  the  optic  chiasm;  visual 
disturbances  appear  with  irregular  hemianopic  defects  at  first,  to  be  fol- 
lowed by  bitemporal  hemianopsia,  eventuating  in  complete  blindness.  In- 
stead, there  may  be  optic  neuritis  or  optic  atrophy  with  ocular  palsies; 
when  the  olfactory  structures  become  implicated  in  the  growth,  anosmia 
may  be  added. 

3.  The  most  characteristic  symptom-complex  of  a  tumor  in  the  region 
of  the  optic  chiasm  consists  of  bitemporal  hemianopsia  with  hemianopic 
pupillary  reaction,  anosmia,  and  oculomotor  palsies. 

4.  Hypophysis  Tumors. — The  neighborhood  symptoms  are  identical 
with  those  of  other  tumors  about  the  chiasm.  There  is  at  first  blindness 
in  the  outer  fields  of  vision — bitemporal  hemianopsia — later  complete 
amaurosis.  Optic  neuritis  and  anosmia  are  rare,  but  may  occur.  In  some 
cases  visual  disturbance  is  the  only  symptom  present.  With  tumor  in  the 
hypophyseal  region  is  frequently  associated  the  condition  of  acromegaly. 
This  disease  is  characterized  by  enlargement  of  the  bones  of  the  hands, 
feet,  and  of  the  head.  A  radiogram,  which  should  be  made  in  every  case, 
will  almost  always  demonstrate  the  presence  of  enlargement  of  the  sella 
turcica. 

Gushing  distinguishes  three  sets  of  symptoms  in  hypophyseal  tumor : 
(1)  neighborhood  symptoms,  (2)  general  pressure  symptoms,  (3)  symp- 
toms that  concern  the  gland  itself. 

The  neighborhood  symptoms,  visual  and  ocular  disturbances,  have  al- 
ready been  described. 

General  pressure  symptoms  are  those  of  other  forms  of  brain  tumor. 
In  their  evolution  hypophyseal  growths  break  their  dural  covering,  grow 
upward,  and  produce  directly  pressure  symptoms,  or,  indirectly,  by  ob- 
structing the  foramina  of  Monroe,  thereby  creating  a  ventricular  hydro- 
cephalus. 

As  regards  the  glandular  symptoms,  we  have  (1)  the  striking  picture 
of  acromegaly,  with  the  enlarged  extremities,  which  is  unmistakable;  (2) 
the  Frohlich  syndrome,  which  is  characterized  by  a  peculiar  tendency  to 
obesity  with  sexual  underdevelopment  or  infantilism. 

The  cause  of  acromegaly  is  generally  held  to  be  due  to  a  hyperplasia 
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or  adenoma  of  the  anterior  part  of  the  hypophysis,  the  glandular  portion. 
Frohlieh's  syndrome,  on  the  other  hand,  is  thought  to  be  due  to  an  atrophy 
of  the  gland,  which  may  be  produced  by  the  pressure  of  a  tumor  in  its 
vicinity.  If  this  be  the  true  pathology,  it  favors  the  view  that  the  symp- 
toms of  Frohlieh's  syndrome  are  caused  by  a  diminution  in  the  glandular 
secretion — hypopituitarism ;  while  acromegaly  is  assumed  to  be  caused  by 
the  very  opposite,  namely,  hypersecretion — hyperpituitarism. 

Other  symptoms  caused  by  neoplasm  situated  at  the  base  of  the  brain 
are  polyuria,  diabetes,  amenorrhea,  and  impotence,  which  are  attributed 
by  Gushing  to  metabolic  disturbances  in  the  glandular  portion  of  the 
hypophysis. 

The  Medulla  Oblongata. — Tumors  here  produce  complex  pictures, 
owing  to  the  number  of  structures  crowded  together  into  a  small  space. 
The  principal  symptoms  indicate  nerve  involvement  from  the  eighth  to 
the  twelfth  inclusive.  There  may  be  Meniere's  syndrome,  or  palsies  of  the 
palate,  vocal  cords,  and  tongue,  with  or  without  paralysis  of  the  upper 
and  lower  extremities.  By  pressure  upon  the  vital  centers  in  the  medulla 
cardiac  and  respiratory  disturbances  are  produced. 

Cerebellum. — Cerebellar  growths  produce  both  general  and  local 
symptoms.  The  last  are  caused  in  small  part  only  by  pressure  upon,  or 
destruction  of,  the  cerebellum  itself ;  the  greater  number  of  symptoms  are 
produced  by  involvement  of  neighboring  structures,  such  as  pons,  crura 
cerebri,  and  medulla  oblongata. 

The  principal  general  symptoms  are :  rapidly  developing  optic  neuritis, 
headache,  vomiting,  and  nystagmus. 

Local  Symptoms. — The  cerebellum,  though  neither  the  seat  of  intelli- 
gence nor  of  the  special  senses,  exercises  a  regulating  control  over  the 
neuromuscular  sthenic,  tonic,  and  static  functions.  By  its  coordinating 
mechanism  it  regulates  all  body  movements.  The  symptoms  caused  by 
destruction  of  the  cerebellar  substance  itself  are  asthenia,  atonia,  and 
ataxia. 

In  a  tumor  of  the  cerebellum  there  are,  consequently,  (1)  weakness — 
asthenia — especially  of  the  muscles  in  the  lower  extremity  on  the  same 
side;  (2)  disorder  of  equilibration  upon  standing,  which  disappears  in  the 
recumbent  posture;  (3)  swaying  upon  standing  and  walking — eerobellar 
ataxia;  finally,  pressure  upon  the  vestibular  nerve  causes  the  early  and 
important  symptom,  (4)  vertigo.  All  of  these  symptoms  belong  exclu- 
sively to  tumor  of  the  vermis,  while  neoplasm  of  the  hemispheres  may 
give  no  manifestations  until  it  encroaches  upon  the  former. 

Concerning  the  exact  localizing  diagnosis,  which  is  of  so  much  impor- 
tance to  the  surgeon,  this  cannot  be  made  from  cerebellar  symptoms 
alone.  For  this  we  must  also  invoke  the  aid  received  from  pressure  symp- 
toms upon  neighboring  parts,  as  the  acoustic  and  facial  nerves  and  the 
pyramidal  tracts.    After  inquiry  into  the  exact  order  in  which  individual 
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symptoms  have  appeared,  it  may  be  possible  to  decide  whether  the  tumor 
is  situated  ventrally  or  dorsally,  superiorly  or  inferiorly.  Tumors  grow- 
ing laterally  will  most  probably  press  upon  the  cranial  nerves  from  the 
fifth  to  the  twelfth  inclusive. 

Though  in  many  cases  cerebellar  tumors  have  been  found  as  localized, 
surgeons  have  repeatedly  failed  to  find  them,  because  they  were  not  cor- 
rectly diagnosed. 

Cerebellopontine  Recess. — In  this  variety  of  tumor  the  fifth  to 
the  twelfth  cranial  nerves  on  one  side  are  usually  affected.  Especially 
characteristic  for  this  location  are  the  so-called  acousticus  tumors,  spring- 
ing from  the  acoustic  sheath.  Pontile  angle  tumors  are  differentiated  from 
other  neoplasms  by  their  unilateral  beginning,  usually  in  the  cochlear 
and  vestibular  nerves ;  later  the  fifth,  seventh,  and  ninth  nerves  are  at- 
tacked. The  affected  motor  cranial  nerves  show  reaction  of  degeneration 
and  loss  of  reflexes.  Added  to  the  other  symptoms,  there  may  be  the 
usual  cerebellar  syndrome  of  ataxia — the  uncertainty  in  standing  and 
walking— and  crossed  or  unilateral  paresis  in  the  extremities,  because  of 
pressure  upon  the  pyramidal  tracts. 

Details  in  Localizing  a  Tumor. — Before  deciding  upon  surgical 
treatment,  a  focal  diagnosis  should  be  made.  For  this  a  painstaking  in- 
quiry should  be  undertaken  into  everything  pertaining  to  a  possible  cra- 
nial injury.  Further,  a  complete  physical  examination  should  be  under- 
taken, not  only  of  the  entire  organism,  but  particularly  of  the  cranium. 

Inspection. — Rarely  will  one  discover  a  tumor  upon  inspection  of  the 
skull.  This  is  possible  only  in  the  growths  of  dura  or  skull  pushing  their 
way  outward.  Skull  deformities  may  be  observed  in  children,  especially 
in  connection  with  echinococcus  or  other  large  tumors.  An  edema  of  the 
scalp  and  enlargement  of  the  superficial  veins  may  also  betray  the  exis- 
tence of  an  underlying  tumor. 

Palpation. — When  the  skull  has  become  very  much  attenuated,  the 
palpating  finger  may  experience  a  peculiar  parchment-like,  crackling  sen- 
sation. The  hand  may  discover  slight  edema  and  a  difference  of  tempera- 
ture on  the  affected  side ;  perhaps  also  some  tenderness. 

Percussion. — Tenderness  elicited  upon  percussion  is  of  greater  value 
than  when  obtained  by  palpation,  provided  the  soft  parts  are  not  pain- 
ful to  the  touch.  In  rare  instances  it  was  possible  to  determine  the 
existence  of  tenderness  at  the  base  of  the  brain  by  palpating  the  pharynx. 
When  tympanitic  percussion  sound,  or  so-called  cracked-pot  resonance,  is 
present,  it  usually  indicates  a  tumor  underneath ;  in  children  it  may  mean 
hydrocephalus. 

Auscultation. — Blowing  noises  are  occasionally  heard  in  aneurysm 
and  vascular  growths ;  these  are  probably  caused  by  narrowing  and  com- 
pression of  the  large  vessels  at  the  base.  In  small  children  with  open 
fontanelles  this  is  a  normal  phenomenon. 
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Depth  of  Tumor. — The  next  question  to  decide  is :  How  deep  is  the 
tumor?  This  can  be  answered  by  determining  whether  the  tumor  orig- 
inated in  bone,  dura,  pia,  or  brain  substance.  As  deep-seated  must  be 
classed  all  basal  tumors,  also  those  of  the  pons  and  its  vicinity,  tumors 
of  the  medulla,  the  ventricles,  the  central  ganglia,  and  of  the  adjoining 
white  substance.  The  cortical  and  subcortical  neoplasms  of  the  entire 
convexity  are  classed  as  superficial  tumors. 

A.  Characteristic  for  the  beginning  of  neoplasm  from  the  skull 
are:  (a)  subjective  symptoms,  such  as  severe  superficial  pain,  strongly 
localized,  usually  in  conjunction  with  local  tenderness  upon  pressure  and 
percussion;  (b)  objective  changes:  edema  of  the  scalp,  injection  of  the 
veins  of  skin  and  skull;  (c)  external  swelling  or  deformity,  such  as  in- 
dentations and  scars;  (d)  changes  in  the  surface  temperatureT;  (e)  a  his- 
tory of  fracture  or  other  trauma. 

B.  Tumors  having  their  origin  in  the  dura  are:  (1)  hematoma,  in 
which  the  etiology  of  alcohol,  psychosis  (general  paresis),  and  sometimes 
trauma  or  syphilis  can  be  ascertained;  (2)  fibromata  are  slow-growing 
tumors  with  symptoms  of  low  intensity;  (3)  syphilis  is  accompanied  by 
violent  nocturnal  headache  and  has  a  tendency  to  invade  the  psychomotor 
and  speech  centers,  causing  Jacksonian  epilepsy,  paralysis,  and  aphasia. 

C.  Pial  tumors  resemble  those  just  described  and  occupy  a  similar 
position  surgically.  Aside  from  troublesome  headaches,  they  are  like 
cortical  tumors.  The  most  common  forms  are:  fibromata,  gummata,  tu- 
bercle, fibrosarcomata. 

D.  Cortical  tumors  produce  first  irritation,  later  paralysis.  The 
order  in  which  symptoms  appear  is  helpful  in  making  an  exact  localizing 
diagnosis.  In  the  order  of  importance  (a)  motor  irritation  phenomena 
head  the  list.  In  cortical  tumor  spasm  precedes  paralysis,  while  in  sub- 
cortical neoplasm  the  opposite  usually  takes  place.  This  is  not  an  in- 
variable rule ;  muscular  twitchings  may  rarely  precede  paralysis  even  in 
subcortical  growths. 

(b)  Sensory  symptoms.  Paresthetic  disturbances  precede  the  anes- 
thesias. 

(c)  Special  senses.  Hallucinations  of  the  special  senses  are  also 
indicative  of  cortical  tumor.  Great  importance  is  attached  to  unilateral 
auditory  hallucinations,  but  it  must  be  determined  that  those  are  caused 
by  irritation  of  the  auditory  centers,  and  do  not  originate  in  the  inner 
ear.  When  the  occipital  lobe  is  the  seat  of  irritation,  unilateral  visual 
hallucinations  may  appear  even  in  a  blind  visual  field  or  in  connection 
with  developing  blindness. 

(d)  Aphasia  and  psychic  irritative  phenomenaj  such  as  moodiness,  de- 
pression, apathy,  etc.,  ])oint  to  a  cortical  situation  of  the  tumor. 

In  addition  the  following  points  argue  for  a  superficial  situation:  (a) 
Headache  early  in  the  course,  with  more  or  less  constant  localization  of 
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the  same  over  a  certain  point;  (b)  localized  tenderness  on  percussion  (not 
an  infallible  sign)  ;  (c)  bulging  of  the  cranium  or  signs  of  past  injury, 
such  as  depressed  scar,  etc, ;  (d)  a  sign  of  negative  value  is  the  absence  of 
optic  neuritis ;  this  has  been  noted  in  a  large  number  of  tumors  situated 
over  the  convexity  of  the  brain. 

Cortical  tumor  cannot  be  excluded,  even  when  the  symptoms  pre- 
viously detailed  are  absent,  for  the  reason  that  slowly  growing  benign 
tumors  often  run  their  course  without  irritative  symptoms,  with  very 
little  headache,  and  only  slight  tenderness  over  their  location  (Henschen). 

Prognosis. — The  prognosis  of  cerebral  tumor  without  operation  is  un- 
qualifiedly bad,  excepting,  perhaps,  the  cases  of  gummata,  which  respond 
to  antiluetic  treatment. 

It  has  long  been  known  that  tumors  may  undergo  regressive  changes, 
becoming  converted  into  fat  and  calcareous  products.  Occasionally  glioma 
and  sarcoma  may  liquefy,  become  transformed  into  cysts,  and  thereby 
lose  their  tendency  to  compress  healthy  brain  tissue.  To  what  extent  a 
tumor  may  become  arrested  in  its  development,  or  so  reduced  in  volume 
that  no  more  symptoms  are  produced,  we  cannot  foretell  with  any  degree 
of  certainty.  Byron  Bramwell  reported  a  case  in  which  a  cerebellar  tumor 
became  encapsulated  and  in  course  of  time  ceased  to  produce  symptoms. 


Prophylaxis 

Only  with  reference  to  syphilis  can  we  speak  of  tumor  prophylaxis. 
To  what  degree  proper  antiluetic  treatment  can  prevent  the  appearance 
of  gummata  is  not  certain,  but  we  believe  that  it  may  do  so.  Remem- 
bering that  head  trauma  often  constitutes  an  exciting  cause  for  the  de- 
velopment of  gumma,  injuries  occurring  in  an  individual  who  has  had 
syphilis  demand  most  energetic  antispecific  treatment. 

In  respect  to  tuberculous  neoplasm,  trauma  must  likewise  be  avoided, 
as  children  with  tuberculous  tendencies  are  apt  to  develop  tuberculomata 
after  an  injury.  From  the  prophylactic  viewpoint  especial  attention  must 
also  be  paid  to  existing  chronic  inflammations  of  the  nasopharyngeal  mu- 
cous membranes. 

Regarding  the  interval  of  time  between  the  receipt  of  an  injury  and 
the  development  of  a  tumor,  various  observers  make  different  statements 
— from  "a  short  time  after  trauma"  to  several  years.  In  many  of  the 
operated  cases  the  data  in  respect  to  a  trauma  having  preceded  tumor 
must  be  considered  uncertain.  It  is,  nevertheless,  probable  that  in  some 
cases  there  is  a  clear  connection  between  trauma  and  tumor,  especially 
when  the  latter  develops  under  the  scar  caused  by  an  injury. 
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Treatment 

As  soon  as  the  diagnosis  of  brain  tumor  is  made  and  corroborated  by 
careful  neurologic  examination,  active  treatment  must  begin.  The  therapy 
will  be:  (a)  hygienic,  (b)  by  means  of  internal  medication,  (c)  by  ex- 
ternal remedies,  (d)   surgery. 

Hygienic  Treatment. — The  general  hygienic  treatment  consists  in  pre- 
venting the  slightest  degree  of  trauma  and  congestion  to  the  brain.  The 
patient's  life  should  be  so  regulated  as  to  avoid  all  mental  friction  and 
shock.  If  a  child,  attendance  at  school  should  cease  as  soon  as  a  diagnosis 
has  been  made.  Adults  should  likewise  abandon  serious  study,  and  should 
endeavor  to  live  free  from  mental  stress. 

The  diet  should  be  light  and  may  consist  principally  of  milk  and 
soups.  Large  proteid  meals  and  foods  causing  cerebral  congestion  must  be 
avoided.  Alcoholic  drinks  and  coffee  are  to  be  entirely  prohibited.  Es- 
pecial attention  must  be  given  to  regular  daily  evacuations  of  the  intestinal 
contents.  Moderate  outdoor  exercise  is  permitted,  but  the  patient  must 
never  be  left  alone,  for  apoplectic  attacks  and  vertigo  or  epilepsy  may 
occur  when  least  expected. 

Symptomatic  Treatment. — The  most  troublesome  symptoms  are  head- 
ache and  insomnia ;  both  are  probably  caused  by  either  increased  intra- 
cranial pressure  or  by  direct  irritation  or  destruction  of  tissue. 

Insomnia  not  infrequently  appears  early  and  reaches  a  high  degree, 
especially  when  there  is  also  severe  cephalalgia.  Treatment  aims  to  re- 
duce the  general  nervous  irritability  and  to  produce  sleep  directly.  The 
first  object  is  best  attained  through  the  administration  of  sedatives,  as 
sodium  bromid  in  15-30-grain  (1-2-gm.)  doses  three  to  six  times  daily, 
with  a  double  dose  at  night  if  necessary.  To  produce  sleep  directly  7-15 
grains  (0.5-1  gm.)  of  veronal  or  15-30  grains  (1-2  gm.)  of  chloral  may 
be  tried.  Of  other  remedies  sulphonal  must  be  mentioned,  which  can  be 
ordered  in  doses  of  15-30  grains  (1-2  gm.)  at  night,  but  not  for  long  pe- 
riods. Antipyrin  and  aspirin  have  also  been  used  successfully  for  this 
purpose.  In  obstinate  cases  of  insomnia  powdered  extract  of  opium  in 
nightly  doses  of  1  grain  (0.06  gm.)  are  given.  In  the  most  obstinate  cases 
it  may  be  necessary  to  inject  hypodermically  one-sixth  to  one-third  grain 
(0.01-0.02  gm.)  of  morphia  sulphate  in  order  to  produce  sleep. 

Headache  is  undoubtedly  the  most  serious  symptom  from  the  patient's 
viewpoint;  it  may  continue  for  several  years  and  may  make  his  life  un- 
bearable. Not  rarely  with  increasing  stupor  the  headache  becouies  more 
intense.  For  the  most  part  the  head  pain  is  constant,  although  it  may 
appear  in  paroxysms.  To  combat  it  we  employ  general  hygienic  remedies, 
which  aim  to  prevent  congestion.  Of  the  nerve  sedatives,  sodium  and 
potassium  bromid  occupy  the  first  place;  they  may  be  given  for  a  long 
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time;  in  fact,  throughout  the  entire  duration  of  the  disease,  in  doses 
ranging  from  45-90  grains  (3-6  gm.)  daily. 

The  remedy  enjoying  greatest  popularity  is  potassium  iodid.  Ac- 
cording to  most  authorities,  notably  Horsley,  Wernicke,  and  others,  iodid 
of  potassium  affects  favorably  all  forms  of  brain  tumor  headache.  For 
this  purpose  it  is  best  given  in  moderately  large  and  continuous  doses. 
Of  course  it  is  the  remedy  par  excellence  for  the  headaches  resulting 
from  syphilitic  tumor,  for  which  heroic  doses,  up  to  600  grains  (40  gm.) 
daily,  are  administered.  Paroxysms  of  headache  require  rest  and  quiet 
in  a  dark  room.  The  application  of  wet  cloths  wrung  out  of  cold  water, 
or  preferably  ice  placed  upon  the  head,  may  act  efficaciously.  Laxatives 
may  occasionally  relieve  an  attack;  cooling  enemas,  as  well  as  cold  foot- 
baths and  cool  general  baths,  may  also  be  serviceable.  Local  blood-letting 
has  sometimes  done  wonders  in  these  cases.  Good  results  have  been  seen 
from  the  application  of  wet  cups  and  leeches  to  the  neck.  Convulsions, 
stupor,  and  somnolence  have  thereby  been  quickly  relieved.  In  tumors 
of  'the  frontal  lobe,  or  those  localized  at  the  base  of  the  brain,  leeches 
may  be  applied  to  the  inner  canthus  of  the  eye,  the  temporals,  or  the 
mastoid  processes.  In  anemic  patients  dry  cups  are  given  preference  to 
wet  cups. 

Vertigo  is  combated  in  the  same  way  and  requires  a  sedative  regimen 
and  rest  in  bed. 

Vomiting,  produced  by  similar  causes  as  bring  on  the  attacks  of 
cephalalgia,  must  be  treated  in  like  manner.  Chopped  ice,  dropped  into 
effervescent  water  and  administered  in  small  and  repeated  doses,  has 
proved  grateful.  In  obstinate  cases  small  doses  of  morphin,  codein,  or 
cocain  may  be  tried.  When  cerebellar  tumors  are  the  underlying  cause, 
ice  to  the  neck  and  wet  cups  over  the  mastoids  are  indicated. 

Spasmodic  twitchings  in  the  hand,  arm,  leg,  and  general  epileptiform 
convulsions  may  become  very  troublesome.  These  are  treated  symptomati- 
cally,  the  same  as  though  they  were  produced  by  causes  other  than  neo- 
plasm. When  the  convulsive  attacks  become  more  or  less  chronic,  potassium 
bromid  in  combination  with  potassium  iodid,  in  average  doses  (15  grains), 
should  be  administered.  For  serial  convulsions,  which  may  become  life- 
threatening,  nothing  is  better  than  morphin  injections  repeated  until  relief 
is  obtained,  for  bromids  will  accomplish  but  little  in  these  cases.  At  the 
same  time  it  is  well  to  apply  ice  to  the  head  and  to  administer  chloral 
enemas.  Inhalations  of  chloroform,  frequently  repeated,  have  sometimes 
succeeded  in  checking  convulsions.  More  powerful  in  their  effects  upon 
epileptiform  attacks  are  blood-letting  and  venesection.  These  measures 
have  not  only  checked  convulsions,  but  have  relieved  other  annoying  tumor 
symptoms.  We  must  never  forget,  however,  that  in  advanced  cases  of 
tumor  the  brain  is  often  bloodless  from  pressure,  and  that  an  additional 
sanguineous  loss  may  produce  sudden  death  by  anemia  of  the  medullary 
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centers.  Blanched  face  and  general  debility,  cardiac  irregularity  and 
weakness,  and  particularly  advanced  age,  are  all  contraindications  to  vene- 
section and  wet  cupping.  It  is  remarkable  that,  after  blood-letting,  paraly- 
sis and  optic  neuritis  may  temporarily  subside.  However,  when  vision 
is  threatened  it  is  not  safe  to  wait.  Operation  is  then  to  be  resorted  to 
without  delay,  either  for  decompression  or  for  radical  removal,  as  vision 
once  lost  cannot  be  restored.  This  advice  is  concurred  in  by  leading  sur- 
geons and  neurologists. 

Operation. — The  only  rational  method  of  treating  brain  tumor  is  by 
surgical  operation.  As  the  trephine  is  a  two-edged  weapon,  it  should  be 
employed  only  after  carefully  considering  the  following  points : 

1.  Some  tumors  spontaneously  undergo  regressive  changes,  or  be- 
come quiescent. 

2.  Slow-growing  tumors  may  produce  very  insignificant  symptoms, 
or  patients  may  remain  free  from  symptoms  for  many  years. 

3.  Syphilitic  tumors  may  disappear  entirely  after  continuous  or  in- 
terrupted courses  of  antispecific  treatment. 

An  operation  should  be  performed  when  there  is  the  prospect  of  either 
prolonging  the  patient's  life  or  of  making  it  more  comfortable.  When 
neither  can  be  hoped  for,  operation  should  be  desisted  from. 

I  cannot  agree  with  those  who  claim  that  the  prognosis  as  to  life  is  better  in 
patients  who  have  not  been  operated  upon  and  that  brain  operations  should  be 
abandoned.  Regardless  of  the  case  citations,  according  to  which  patients  have  lived 
up  to  45  years  after  the  beginning  of  tumor  symptoms,  the  fact  stands  out  promi- 
nently that  the  great  majority  of  cases  die  when  left  alone.  It  is  true  that  in 
many  instances  life  has  been  shortened  by  the  risks  incident  to  operation,  but  it  is 
equally  true  that  many  other  lives  have  been  prolonged. 

The  causes  for  failure  of  operation  are  many.  Of  prime  significance 
is  the  fact  that  it  is  not  always  possible  to  make  a  correct  focal  diagnosis. 
In  numerous  cases  the  literature  makes  record  of  the  fact  that  the  surgeon 
opened  the  skull  and,  not  seeing  any  evidences  of  tumor,  closed  up  the 
wound  without  having  opened  the  dura.  A  post  mortem  subsequently 
revealed  a  tumor  under  the  operation  wound.  In  other  cases  a  tumor 
was  not  discovered  at  operation,  becaiise  the  surgeon  failed  to  explore  the 
immediate  vicinity,  but  the  tumor  was  subsequently  found.  Even  when 
symptoms  have  pointed  definitely  to  the  existence  of  a  tumor  in  a  certain 
location,  good  observers  have  found  themselves  facing  a  so-called  pseudo- 
tumor (Nonne  and  others). 

Operahility  of  Tumors. — Which  tumors  are  considered  operable? 
Statistics  show  that,  contrary  to  expectations,  gummata,  echinococcus, 
meningeal  tumors,  and  tuberculomata,  when  found  during  operation,  were 
removable,  while  numerous  gliomata  and  sarcomata  were  inoperable,  either 
on  account  of  their  large  size,  or  because  they  had  infiltrated  the  neighbor- 
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ing  brain  substance.  The  operability  of  a  tumor  will  also  depend  on 
whether  it  is  encapsulated,  circumscribed,  or  diffuse.  A  circumscribed 
or  encapsulated  tumor  is  usually  operable,  while  one  belonging  to  the 
diffuse  variety  is  mostly  always  inoperable.  The  location  of  a  tumor  will 
also  determine  whether  the  same  is  to  be  treated  surgically  or  otherwise. 
While  tumors  of  the  convexity  are  readily  accessible,  those  situated  at 
the  base  or  in  the  ventricles  cannot  easily  be  reached.  It  must  be  noted, 
however,  that  since  1898  basal  tumors  have  gradually  gained  favor  as 
objects  of  surgical  attack.  Among  the  basal  growths  those  situated  in  the 
cerebellopontile  angle  and  tumors  of  the  hypophysis  have  been  draAVii 
into  the  domain  of  surgical  therapeutics. 

The  surgery  of  the  hypophysis  has  been  furthered  by  a  better  knowl- 
edge of  its  physiology  and  of  its  clinical  symptomatology.  It  is  chiefly 
due  to  the  daring  of  men  like  Horsley,  von  Eiselsberg,  Gushing,  Kanavel, 
Halstead,  and  a  number  of  others  that  the  hypophysis  has  become  acces- 
sible to  the  surgeon's  reach.  The  operative  technique  has  received  such 
wonderful  improvement  that  hypophyseal  tumors  can  now  be  reached 
through  extracranial  routes,  and  the  customary  dangers  of  cranial  opera- 
tions can  thereby  be  entirely  avoided. 

Operations  upon  the  occipital,  parietal,  temporal,  and  frontal  lobes 
have  not  been  uniformly  successful. 

The  various  kinds  of  operation  are:  (a)  exploratory,  (b)  palliative, 
and  (c)  radical. 

Exploratory  Operation. — Many  authorities  consider  exploration,  in 
the  case  of  a  doubtful  focal  diagnosis,  justifiable  in  the  hands  of  careful 
operators.  Deaths  have  occurred  within  a  few  hours  to  a  few  days  follow- 
ing operation.  In  these  cases  either  no  tumor  was  found  or  only  partial 
extirpation  has  been  done.  Henschen  is  of  the  opinion  that  exploratory 
operations  are  not  to  be  undertaken  except  in  the  presence  of  the  most 
serious  symptoms,  such  as  impending  blindness,  etc.,  and  when  the  pa- 
tient demands  it. 

Palliative  Operations. — The  following  are  the  most  useful  palliative 
surgical  measures:  (1)  Lumbar  puncture ;  (2)  ventricular  puncture;  (3) 
decompressive  operation. 

(1)  Lumbar  puncture  is  the  easiest  and  least  harmful  of  any  of  the 
palliative  operations  proposed.  It  can  be  done  repeatedly  and  without 
an  anesthetic,  but  must  be  executed  slowly  and  with  care,  as  the  sud- 
den withdrawal  of  spinal  fluid  causes  harmful  reactions.  One  great 
danger  is  the  crowding  down  of  the  pons-medulla  into  the  foramen  mag- 
num, with  the  production  of  almost  instantaneous  death,  especially  in 
tumors  of  the  posterior  fossa.  A  good  plan  is  to  withdraw  a  small  quan- 
tity of  fluid  with  the  patient  in  the  Trendelenburg  position.  As  the  with- 
drawal of  fluid  through  spinal  puncture  can  produce  a  decided  temporary 
reduction  of  intracranial  pressure,  this  procedure  is  recommended  in  all 
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those  cases  in  which  more  serious  operations  are  contraindicated.  It  has 
been  found  useful  for  the  relief  of  severe  and  constant  headache,  vomit- 
ing, etc.,  provided  these  symptoms  are  the  result  of  internal  hydro- 
cephalus. The  puncture  may  have  to  be  repeated  several  times,  as  per- 
manent drainage  cannot  be  introduced  in  the  spine.  The  amount  of  fluid 
to  be  removed  at  each  sitting  varies  from  50-60  c.  c.  In  one  of  my  cases 
of  inoperable  cerebellar  tumor  a  cautiously  performed  lumbar  puncture 
relieved  a  persistent  headache  almost  instantaneously. 

(2)  Ventricular  puncture  after  trephining  has  been  undertaken  in  a 
limited  number  of  cases.  Reports  indicate  that  there  has  been  relief  from 
pressure  symptoms,  such  as  headache  and  vomiting. 

(3)  Of  greater  practical  importance  is  the  so-called  palliative  operor 
tion.  Numerous  observations  have  demonstrated  that  the  mere  removal 
of  a  portion  of  the  cranial  vault  in  cases  in  which  a  tumor  was  either  not 
found  or  could  not  be  extirpated  has  given  great  relief.  Violent  head- 
aches, which  previously  had  embittered  the  patient's  existence,  had  dis- 
appeared after  the  operation.  Perhaps  the  weightiest  reason  for  its  per- 
formance is  to  save  the  patient's  vision  after  choked  disc  has  developed, 
for,  when  secondary  atrophy  supervenes,  permanent  blindness  13  inevitable, 
and  the  time  has  passed  for  any  kind  of  surgery.  Decompressive  operation 
is  advocated  by  many  competent  observers,  of  which  number  might  be 
mentioned  Oppenheim,  Sahli,  Bruns,  Bramwell,  Horsley,  Sanger,  Gush- 
ing, and  others.  In  fact,  Gushing  has  perfected  a  method  of  his  own, 
which  aims  to  utilize  the  strong  temporal  muscles  as  a  covering  for  the 
brain  defect  made  by  the  removal  of  bone.  He  maintains  that  his  opera- 
tion prevents  or  at  least  minimizes  the  amount  of  cerebral  hernia  which 
follows  other  forms  of  decompression.  The  Gushing  decompressive  oper- 
ation, performed  over  the  right  temporal  area — a  silent  portion  of  the 
brain — has  been  generally  adopted  by  surgeons  in  this  country.  Sanger, 
of  Hamburg,  long  ago  suggested  that  the  right  parietal  lobe,  another 
silent  area,  be  utilized  for  decompression.  This  has  become  the  popular 
decompressive  operation  in  Europe.  Either  of  these  palliative  operations 
may  be  resorted  to  when  the  patient's  life  is  in  danger,  or  when  symptoms 
become  unbearable.  It  must  never  be  lost  sight  of  tliat  such  operations 
are  not  devoid  of  danger,  and  that  a  number  of  deatlis  have  followed. 
Here,  as  elsewhere,  the  danger  of  the  operation  lies  more  in  the  operator 
than  in  the  operation.  For  the  careful  operator  the  decompressive  opera- 
tion should  have  no  terrors. 

Trephining  Operation  ivitli  Extirpation. — The  object  of  this  opera- 
tion is  to  remove  a  tumor  in  whole  or  in  part,  with  a  view  of  prolonging 
life  or  relieving  symptoms.  As  to  what  degree  extirpation  has  l)een  suc- 
cessful in  either  respect  we  still  lack  exact  information,  as  surgeons  are 
loath  to  report  their  failures,  and  preferably  select  for  publication  their 
favorable  cases. 
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The  mortality  after  partial  or  total  tumor  extirpation  is  still  great. 
The  fatal  cases  mostly  belong  to  the  category  in  which  a  tumor  was  not 
totally  removed  on  account  of  its  large  size  or  because  of  its  being  too 
diffuse.  Patients  who  survived  the  radical  operation  were  benefited  in 
the  larger  number  of  instances,  though  permanent  results  were  obtained 
in  only  about  3  to  4  per  cent,  of  cases.  Some  patients  were  so  far  restored 
to  health  that  they  were  able  to  resume  their  ordinary  activities.  In 
searching  through  the  literature  one  encounters  numerous  records  of  cases 
in  which  after  extirpation  of  a  tumor  life  had  been  prolonged  for  many 
years. 

Of  the  various  kinds  of  tumor,  operative  cures  have  been  frequently 
observed  in  gummata.  In  gliomata  and  sarcomata  recovery  after  opera- 
tion was  not  as  frequent ;  but  in  a  number  of  instances  patients  have 
lived  up  to  one  year.  The  operative  prognosis  is  relatively  good  in  echino- 
coccus  disease,  and  recoveries  have  been  reported  after  operations  for  the 
removal  of  tuberculomata. 

Dangers  of  Operation. — The  most  common  dangers  of  operation  are: 
shock,  hemorrhage,  debility,  sepsis,  and  meningitis. 

Among  the  causes  producing  death  after  operation  shock  occupies  the 
first  place;  patients  have  died  suddenly  with  symptoms  of  cardiac  or 
respiratory  paralysis.  In  cerebellar  tumors  this  is  probably  due  to  direct 
implication  by  pressure  of  the  vital  centers  in  the  medulla;  in  others 
pressure  may  have  been  from  a  distance. 

Hemorrhage  has  produced  fatalities  more  often  in  extirpated  than  in 
non-extirpated  tumor  cases.  Death  has  also  been  caused  by  extensive 
sinus  hemorrhage,  owing  to  anomalies  of  the  torcular  herophili ;  or  when 
a  tumor  originated  from  the  sinus  itself.  Fatalities  from  hemor- 
rhage usually  occurred  before  the  expiration  of  two  days  following 
operation. 

Sepsis  and  meningitis  developing  after  operation  have  caused  a  fatal 
issue  within  a  few  days.  When  death  has  followed  careless  asepsis  it 
took  place  not  later  than  a  month  after  operation. 

With  Henschen  I  must  state  that  a  study  of  the  exact  causes  of  death 
following  operation  should  impress  us  with  the  following  rules: 

(1)  Carefully  observe  strict  asepsis  and  antisepsis,  so  as  to  prevent 
septicemia  and  meningitis. 

(2)  Avoid  the  deleterious  effects  of  hemorrhage  by  carefully  treating 
the  patient  before  and  after  operation,  so  as  to  increase  his  powers  of 
resistance. 

(3)  Minimize  the  effects  of  shock  by  operating  in  two  stages  (Mac- 
ewen  and  Horsley). 

(4)  Debilitated  individuals  and  weak  children  should  receive  a  course 
of  tonic  treatment  before  operation,  in  order  to  fortify  them  for  the  oper- 
ative ordeal. 
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(5)  Operate  when  the  tumor  is  still  small  and  removable;  after  it  has 
grown  to  considerable  size  it  belongs  to  the  irremovable  kind. 

(6)  In  suspected  or  frankly  syphilitic  tumors  do  not  spend  more  than 
six  weeks'  time  with  antispecific  medication.  If  after  the  expiration  of 
this  period  no  benefits  accrue  from  large  doses  of  mercury  and  iodids,  and 
no  contraindications  are  present,  the  case  should  be  operated  at  once 
(Horsley). 

(7)  In  tumors  considered  inoperable,  because  of  large  size,  inaccessible 
position,  or  because  localization  is  impossible,  a  decompressive  operation 
may  be  resorted  to  with  a  view  of  prolonging  life. 

(8)  Cerebellar  tumors  should  be  operated  in  two  stages,  because  of 
their  special  tendency  to  cause  respiratory  paralysis  when  the  medulla 
is  not  given  an  opportunity  to  gradually  accommodate  itself  to  new  con- 
ditions of  pressure. 
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CHAPTER    XII 

ANEURYSM    OF   THE    CEREBRAL   ARTERIES 

Julius    Grinkek 

Introduction. — Excepting  the  small  miliary  aneurysms  giving  rise  to 
cerebral  apoplexy,  aneurysms  of  the  cerebral  arteries  are  more  frequent 
than  any  other  variety. 

Etiology. — Most  often  occurring  in  connection  with  the  arteries  at  the 
base  of  the  brain,  the  middle  cerebral  comes  first  in  frequency,  then  the 
basilar,  vertebral,  and,  last,  the  anterior  cerebrals.  The  favorite  location 
for  an  aneurysm  is  at  arterial  bifurcations.  We  distinguish  two  varieties : 
(1)  the  saccular,  or  so-called  true  aneurysm,  and  (2)  aneurysmal  dilata- 
tion of  cerebral  vessels.  The  last  variety  is  found  especially  in  connection 
with  the  vertebrals  and  the  basilar  artery.  Aneurysms  vary  in  size  from 
a  bean  to  a  hen's  egg.  Of  the  two  hemispheres  the  left  is  more  frequently 
affected. 

Pathology. — Aneurysm  of  the  cerebral  vessels  has  a  pathology  similar 
to  that  of  aneurysm  elsewhere.  Its  principal  cause  is  a  diseased  blood 
vessel.  As  the  majority  of  patients  are  recruited  from  the  young  and 
middle-aged,  we  assume  that  the  common  etiology  is  cardiac  and  luetic 
disorder;  only  a  small  proportion  of  cases  occurring  in  those  with  senile 
arterial  degeneration.  Embolism  is  also  responsible  for  this  condition 
by  producing  partial  occlusion  and  subsequent  dilatation  of  the  artery 
caudal  to  the  embolus.  Trauma  is  considered  another  exciting  cause  in 
those  who  are  the  subjects  of  degenerated  arteries. 

Symptoms. — There  may  be  no  symptoms  when  a  slight  aneurysm 
exerts  no  pressure  upon  the  surrounding  brain  substance.  Besides,  an 
aneurysm  may  permit  a  blood  current  to  pass  through  an  affected  vessel 
still  adequate  to  nourish  the  brain,  and  will  consequently  not  cause  symp- 
toms. When  symptoms  are  present  they  usually  have  a  gradual  beginning 
and  are  divided  into  general  and  local  ones. 

Among  the  general  symptoms  are  to  be  mentioned  mental  disturb- 
ances, such  as  irritability,  forgetfulness,  and  apathy.  Further,  optic 
neuritis  and  pulsating  sensations  in  the  head,  occasionally  accompanied 
by  a  murmur,  audible  even  to  the  examining  physician,  are  additional 
456 
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symptoms.  Pressure  upon  either  the  carotid  or  the  vertebrals  may  cause 
a  cessation  of  the  pulsating  murmur,  in  which  event  this  general  symptom 
may  be  converted  into  a  local  sign  of  value. 

Local  Symptoms. — These  are  similar  to  those  caused  by  pressure  of  tu- 
mors upon  certain  portions  of  the  brain  and  cranial  nerves.  In  aneurysm 
of  the  internal  carotid  artery  loss  of  vision  in  one  eye  and  paralysis  of 
eye  muscles  may  be  produced.  When  the  left  middle  cerebral  artery  is 
involved,  symptoms  of  compression  of  the  under  surface  of  the  frontal 
lobe  and  the  internal  capsule  may  appear.  The  patient  then  suffers  from 
a  gradually  increasing  hemiplegia  with  or  without  aphasia.  In  connec- 
tion with  the  basilar  artery,  an  aneurysm  may  cause  the  usual  symptoms 
of  pressure  on  pons,  medulla,  and  of  the  cranial  nerves  springing  there- 
from— the  fifth,  seventh,  eighth,  and  the  vagus  group.  In  short,  we  may 
have  cerebral  paralysis  on  one  or  both  sides  and  of  the  involved  cranial 
nerves,  viz. :  severe  headache,  facial  palsy,  tinnitus  aurium,  vertigo, 
aphonia,  dysarthria,  dysphagia,  and  respiratory  disturbances. 

Differential  Diagnosis. — Cerebral  aneurysm  must  be  differentiated 
principally  from  brain  tumor.  This  Inay  be  impossible  unless  a  murmur 
is  heard  over  the  seat  of  aneurysm.  It  must  be  remembered,  however, 
that  a  superficially  placed  vascular  neoplasm  may  give  the  identical  symp- 
tom. When  tumor  symptoms  point  unmistakably  to  the  cavernous  sinus, 
an  aneurysm  is  the  probable  lesion. 

Prognosis. — This  is  exceedingly  grave.  It  is  possible,  however,  for 
a  cerebral  aneurysm  to  become  obliterated  the  same  as  other  aneurysms — 
a  very  rare  occurrence.  The  majority  of  patients  die  from  hemorrhage 
by  rupture  of  the  aneurysmal  sac,  or  else  they  succumb  to  paralysis 
induced  by  pressure  upon  vital  centers.  When  the  aneurysm  bursts,  the 
patient  lapses  rapidly  into  coma,  and  death  supervenes.  When  a  hemor- 
rhage floods  the  motor  centers,  convulsions  may  precede  the  fatal  outcome. 
Cases  do  not  all  terminate  rapidly;  in  some  the  end  is  delayed  for  two 
to  three  years  from  the  beginning  of  a  fully  developed  aneurysm. 

Treatment 

From  the  viewpoint  of  prophylaxis  everything  must  be  done  to  pre- 
vent a  rise  of  pressure  in  the  brain.  The  diet  should  be  non-irritating 
and  consist  of  bland,  nourishing  food.  Alcohol,  tea,  and  coffee  are  to  be 
absolutely  excluded.     Mild  laxatives  are  to  be  administered  daily. 

In  the  majority  of  cases  nothing  more  can  be  done  for  cerebral  aneu- 
rysm than  to  attempt  to  alleviate  symptoms.  Some  maintain  that  the 
continuous  use  of  sodium  iodid  has  produced  cures.  In  my  own  experi- 
ence this  remedy  has  failed.  With  a  specific  etiology,  both  mercury  and 
iodids  are  to  be  pushed  to  the  limit,  exactly  as  though  we  were  dealing 
with  a  case  of  brain  syphilis.     In  some  cases  of  aneurysm  of  the  internal 
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carotid  artery  the  common  carotid  has  been  tied  with  success;  in  others 
death  was  the  outcome.  Cazin  reports  a  complete  cure  from  digital  com- 
pression of  the  common  carotid.  According  to  Oppenheim,  lumbar  punc- 
ture is  contraindicated,  for  it  has  caused  instant  death  by  rupturing 
the  aneurysm.  A  practical  point  in  connection  with  the  surgery  of  brain 
tumor  is  that  an  operation  on  a  mistaken  aneurysmal  tumor  may  cause 
either  rupture  and  death,  or  an  undue  expansion  of  the  sac  by  the  release 
of  pressure,  thereby  aggravating  conditions. 
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CHAPTER    XIII 

THE  PARASITES  OF  THE  BRAIN 

Julius    Grinkee 

Introduction. — The  most  important  parasites  infecting  the  brain  are 
the  echinococcus  and  the  cysticercus  cellulosae.  Of  these  the  latter  are 
the  more  frequent.  Either  of  them  may  be  found  singly,  but  in  the  ma- 
jority of  cases  they  appear  in  large  numbers  diffusely  scattered  over  the 
brain.  Cysticerci  follow  the  soft  membranes  into  the  fissures  and  also 
invade  the  ventricles,  in  which  they  may  float  or  become  attached  to  the 
ependymal  lining.  Echinococci  have  a  similar  distribution,  but  are  also 
found  in  the  medullary  substance  of  the  brain. 

Symptoms. — The  brain  has  been  observed  to  be  literally  studded  with 
cysticerci  or  echinococci,  and  yet  no  symptoms  were  present  during  the 
life  of  the  individual  to  indicate  their  existence.  On  the  other  hand, 
sudden  death  has  resulted  from  this  disease  as  the  first  and  only  symptom. 

The  symptoms  are  vague  and  variable  and  are  not  pathognomonic. 
Of  greatest  frequency  are  convulsive  attacks.  Most  often  these  have 
the  typical  characteristics  of  hysterical  spasms,  in  that  they  are  of  long 
duration,  consist  of  large  movements,  and  are  not  accompanied  with  loss 
of  consciousness,  or  there  may  be  only  clouding  of  the  sensorium. 
During  these  attacks  the  patient  may  pass  through  the  most  grotesque 
contortions;  opisthotonos  has  frequently  been  observed.  There  may  be 
but  slight  twitchings  in  certain  muscles,  as  of  the  face  and  the  anterior 
portion  of  the  neck.  Mere  tonic  contractions  without  clonic  movements 
are  not  rare.  In  addition  there  may  be  the  symptom  commcmly  described 
as  globus  and  also  the  peculiar  sensation  of  a  nail  being  driven  into  the 
head,  so-called  clavus.  In  fact,  the  entire  array  of  symptoms  belong- 
ing to  true  hysteria  may  be  found  in  cases  suffering  from  cysticercus  of 
the  brain.  On  the  other  hand,  the  convulsions  may  appear  at  irregular 
intervals  and  be  accompanied  by  complete  loss  of  consciousness,  biting 
of  tongue,  frothing  of  mouth,  followed  by  a  dazed  condition  and  somno- 
lence ;  in  other  words,  the  patient  may  present  the  picture  of  true  epilepsy, 
for  which  the  condition  has  often  been  mistaken. 

Mental  disturbances  of  every  grade  have  been  noted  in  connection 
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with  the  development  of  these  parasites  in  the  brain.  Not  rarely  im- 
becility and  a  state  of  dementia  resembling  true  general  paresis  have  been 
seen.  Irritability,  excitement,  delirium,  and  confusion  are  the  most 
common  psychic  manifestations  occurring  either  temporarily  or  remain- 
ing as  a  more  or  less  permanent  condition.  Depending  upon  the  location, 
there  may  be  the  focal  symptoms  of  monoplegia,  hemiplegia,  hemianes- 
thesia, aphasia,  etc.,  which  may  be  of  short  or  long  duration.  Cysticerci 
or  echinococci  situated  in  the  fourth  ventricle  produce  glycosuria,  cerebel- 
lar ataxia,  vomiting,  and  respiratory  and  cardiac  disturbances.  Cerebel- 
lar involvement  announces  itself  by  occipital  headache,  vertigo,  and  a 
reeling  from  side  to  side.  Irrespective  of  the  location  of  the  parasite, 
headache  and  vertigo  are  common  symptoms.  Cranial  nerve  involvement 
has  its  own  symptomatology  and  differs  in  no  particular  from  that  of 
pressure  by  a  tumor.  An  important  feature  of  cysticercus  disease  is  the 
predominance  of  the  irritative  symptoms  over  the  paralytic  phenomena 
and  the  occurrence  of  intermissions,  during  which  the  patient  may  enjoy 
perfect  health.  Perhaps  the  irregularity  and  variability  of  symptoms 
may  be  explained  by  the  power  of  locomotion  possessed  by  the  cysticercus. 

Diagnosis.' — This  is  very  seldom  made.  One  may  suspect  the  disease 
when  there  are  present  cysticerci  in  the  skin  or  muscles,  which  can  be 
felt  as  movable  bodies.  Excision  and  microscopic  examination  of  a  piece 
of  muscle  will  make  the  diagnosis  certain.  Intermittency  of  the  symp- 
toms may  direct  attention  to  the  possible  existence  of  this  disease.  Bruns 
has  described  in  one  of  his  cases  the  periodic  appearance  of  headache, 
vomiting,  and  vertigo,  followed  by  a  relative  feeling  of  well-being.  After 
the  attack  had  passed  off,  the  patient  was  obliged  to  avoid  rapid  turning 
of  the  head  and  sudden  changes  of  position,  as  these  regularly  brought 
on  paroxysms  of  vertigo  and  nausea  sufficiently  intense  to  throw  him  to 
the  floor.  He  considered  these  symptoms  characteristic  for  the  existence 
of  floating  unattached  cysticerci  in  the  fourth  ventricle.  Oppenheim  calls 
this  syndrome  Bruns'  symptom,  but  maintains  that  it  also  occurs  in  at- 
tached cysticercus  as  well  as  in  other  conditions. 

Progpiosis. — This  is  exceedingly  grave.  However,  an  arrest  of  symp- 
toms and  even  a  cure  are  possible,  as  was  proved  by  the  post  mortem  find- 
ing of  calcified  cysticerci,  which  had  ceased  to  produce  symptoms  during 
the  latter  part  of  a  patient's  life. 

Prophylaxis 

Prophylaxis  is  of  the  greatest  importance.  Patients  should  be  warned 
against  the  consumption  of  raw  or  underdone  pork.  Those  affected  with 
taenisB  should  not  delay  taking  the  usual  tapeworm  remedies. 
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Treatment 


The  treatment  of  brain  cysticercus  is  mostly  symptomatic.  In  sev- 
eral cases  the  motor  area  was  operated  on  with  successful  removal  of  the 
parasite;  but  the  condition  being  usually  multiple,  the  futility  of  such 
an  operation  is  apparent  in  the  majority  of  cases.  Lumbar  puncture  here 
is  dangerous,  especially  when  the  cysticerci  are  situated  in  the  posterior 
fossa.  Bruns  proposed  ventricular  puncture  in  cases  of  cysticercus  of 
the  fourth  ventricle,  provided  the  symptoms  indicate  that  the  cysticercus 
is  attached.  Oppenheim,  who  first  opposed  this  procedure,  became  con- 
vinced of  its  efficacy  after  having  witnessed  Krause  perform  the  operation 
successfully  on  one  of  his  patients.  He  recommends  that  patients  be  pre- 
pared for  this  operation  by  remaining  quietly  in  bed,  with  the  head  fixed 
in  one  position,  so  as  to  insure  permanent  fixation  of  a  freely  movable 
cysticercus,  if  such  should  be  present. 

Echinococcus  cerebri  may  run  its  course  without  any  manifestations. 
As  a  rule,  the  symptoms  are  those  of  ordinary  brain  tumor.  Headaches 
are  aggravated  by  movement,  and  the  patient  often  has  a  feeling  as 
though  something  was  moving  in  his  head.  It  must  be  noted  that,  accord- 
ing to  Westphal,  the  swelling  has  a  tendency  to  extend  outwardly,  eroding 
the  bones  of  the  skull  and  even  penetrating  into  the  nasal  cavity.  The 
bones  may  become  thinned  out  sufficiently  for  a  fluctuating  mass  to  appear, 
which  can  be  punctured  for  diagnostic  purposes. 

The  symptoms  usual  for  tumor  in  the  motor  area  have  given  rise  to 
operations  which  unexpectedly  disclosed  the  existence  of  echinococcus. 
As  there  is  no  treatment  of  this  disease  other  than  that  for  brain  tumor, 
the  mistake  is  of  no  consequence. 
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CHAPTER    XIV 

HYDROCEPHALUS 

Julius    Gkinkek 

Introduction. — An  accuirmlation  of  serous  fluid  may  occur  in  the  ven- 
tricles or  in  the  subdural  space.  It  may  be  an  acute  or  a  chronic  process, 
congenital  or  acquired.  The  accumulation  in  the  ventricles,  whether  of 
inflammatory  or  purely  mechanical  origin,  is  called  internal  hydrocepha- 
lus, while  a  similar  collection  of  fluid  in  the  subdural  space  is  called 
external  hydrocephalus.  Acute  hydrocephalus  is  the  result  of  tuberculous 
and  other  varieties  of  meningitis.  In  this  chapter  the  chronic  forms  only 
will  be  discussed  under  two  subheadings,  (1)  congenital  and  (2)  acquired 
hydrocephalus. 

1.     CONGENITAL  HYDROCEPHALUS 

Etiology. — The  causes  of  this  form  are  either  prenatal  disturbances 
of  nutrition  or  irritation  of  the  meninges,  producing  an  increased  secre- 
tion of  cerebrospinal  fluid.  Physical  and  psychic  traumata  to  the  mother 
during  pregnancy  have  also  been  made  responsible  for  this  condition.  It 
is  more  probable  that  ill  health,  drunkenness,  and  syphilis  in  the  parents 
are  the  real  causes.  There  undoubtedly  exists  a  family  tendency  to  this 
disease,  as  several  hydrocephalic  children  have  been  observed  in  the  same 
families. 

Diagnosis. — This  is  made  principally  by  the  changed  contour  of  the 
skull  and  the  wide  separation  of  the  cranial  bones,  which  are  late  in  unit- 
ing. With  an  increase  of  fluid  pressure  symptoms  likewise  increase,  either 
gradually  or  suddenly.  During  a  sudden  accession  of  symptoms  we  often 
have  the  irritative  phenomena  of  deliriurn,  convulsions,  or  tremors  in  arms 
and  legs,  nystagmus,  and  fibrillary  twitchings  in  the  face.  The  patient 
usually  succumbs  to  an  acute  exacerbation  of  the  disease.  When  recovery 
does  occur,  the  child  almost  invariably  shows  retarded  development  in 
body  and  mind,  is  apathetic,  does  not  walk  and  talk  until  an  advanced 
age,  and  seems  to  lack  the  capacity  for  intellectual  growth.  Often  there 
is  added  to  this  picture  optic  atrophy  with  complete  blindness. 
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Prognosis.^ — Fortunately  in  many  instances  the  hydrocephalic  child 
docs  not  survive  its  birth,  as  brain  puncture  often  becomes  necessary  to 
make  delivery  possible  and  to  save  the  mother's  life.  Should  a  child  es- 
cape destruction  by  this  means,  the  prognosis  nevertheless  remains  unfa- 
vorable, for  hydrocephalus  is  usually  progi-essive  and  the  patient  dies  after 
months  or  years.  In  the  lighter  grades  of  hydrocephalus  a  child  may 
live  a  long  time.  In  the  majority  of  cases,  however,  death  is  caused  by 
intercurrent  complications  or  by  successive  increases  of  hydrocephalic 
fluid  bringing  on  a  fatal  termination.  Rarely  have  patients,  usually 
idiotic,  reached  the  age  of  40  or  50  years. 


2.    ACQUIRED  HYDROCEPHALUS 

The  exact  cause  of  this  condition  is  still  unknown.  It  is  possible 
that  a. slight  congenital  hydrocephalus  had  existed  unnoticed  for  months 
or  years,  and,  owing  to  some  trauma  or  other  cause,  the  condition  had 
become  aggravated.  Henceforth  a  serious  array  of  symptoms  became 
manifest  for  the  first  time — and  this  may  have  been  considered  as  the 
beginning  of  the  disease.  It  is  certain,  however,  that  in  numerous  cases 
no  such  congenital  origin  need  be  assumed.  There  are  types  which  are 
purely  secondary  to  other  diseases,  and  consequently  do  not  demand  special 
consideration,  as  they  fall  under  the  treatment  of  the  primary  conditions 
causing  them.  Of  this  character  is  the  hydrocephalus  caused  by  pressure 
of  a  tumor  mass  upon  the  venae  magnae  Galeni,  when  the  tumor  is  situated 
in  the  posterior  fossa.  From  like  causes  the  foramina  of  communication 
between  the  aqueduct  of  Sylvius  and  the  ventricles  may  become  oc- 
cluded ;  also  those  between  the  latter  and  the  subarachnoid  space.  It 
will  be  seen  that  a  diversity  of  conditions  may  give  rise  to  hydrocephalus 
in  one  or  more  ventricles.  Possibly  many  of  the  convulsive  and  other 
attacks  occurring  in  cysticercus  disease  of  the  brain  are  due  to  the  para- 
sites causing  similar  blockings  with  ensuing  hydrocephalus.  In  wide- 
spread meningeal  inflammations  of  tuberculous  or  purulent  origin  tlie 
openings  of  communication  between  the  ventricles  themselves,  or  between 
these  and  the  subarachnoid  space,  may  be  occluded  by  exudates  with  re- 
sulting hydrocephalus.  In  addition  a  number  of  marantic  conditions, 
as  chronicT  pulmonary  tuberculosis,  nephritis,  diabetes,  and  cachexias 
in  general,  are  accompanied  or  complicated  by  hydrocephaloid  states  of 
the  brain. 

Diagnosis. — The  same  diagnostic  criteria  aj)ply  here  as  in  the  con- 
genital variety  of  the  disease.  In  children  there  will  be  added  to  the 
various  symptoms  of  brain  jircssure  the  objective  evidences  of  enlarge- 
ment of  the  skull  and  separation  of  sutures.  In  adults  objective  head 
signs  are  usually  wanting,  but  there  are  symptoms  of  increased   intra- 
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cranial  pressure  without  focal  evidence  of  other  organic  disease  of  the 
brain,  notably  tumor,  which  enable  a  diagnosis  to  be  made  in  most  cases. 
Prognosis. — This  does  not  differ  materially  from  that  of  the  congenital 
variety.  [This  statement  is  not  accepted  by  many  authors. — Editor.] 
There  are  records  of  recovery,  improvement,  and  arrest  of  the  disease. 
Acute  exacerbations  and  a  sudden  increase  of  fluid  raising  the  intra- 
cranial pressure  endanger  the  patient's  life. 


TREATMENT  OF  CONGENITAL  AND  ACQUIRED 
HYDROCEPHALUS 

As  both  the  congenital  and  acquired  forms  of  hydrocephalus  require 
similar  treatment,  what  follows  will  apply  to  both  varieties. 

It  must  be  noted  that  no  remarkable  innovations  have  been  made  in 
the  treatment  of  hydrocephalus  during  the  past  fifty  years.  The  sur- 
gical treatment,  being  now  done  under  better  aseptic  precautions,  has 
perhaps  become  somewhat  more  aggressive,  but  it  is  doubtful  if  it  is  ac- 
companied by  better  results.  According  to  Henschen,  it  would  sometimes 
appear  as  though  the  more  conservative  treatment  of  the  past  has  been 
more  efficacious. 

In  every  case  great  insistence  must  be  placed  upon  the  proper  hygiene 
of  the  hydrocephalic  child.  A  general  invigorating  treatment  according 
to  the  best  rules  of  our  art  should  be  followed  in  every  instance.  These 
children  require  plenty  of  fresh  air,  sunlight,  good  food,  baths,  the  care 
of  the  skin,  and  attention  to  the  bowels.  It  is  also  essential  to  prevent 
as  far  as  possible  the  occurrence  of  traumata,  such  as  falls  and  bruises, 
which  usually  come  to  all  children,  but  particularly  to  the  clumsy  hydro- 
cephalic, because  of  his  abnormal  brain  development. 

As  regards  the  causative  treatment  of  the  disease,  this  can  seldom  be 
applied,  for  the  reason  that  in  most  cases  we  are  ignorant  of  the  under- 
lying etiology.  Of  course,  in  hydrocephalus  Avith  syphilitic  antecedents 
antispecific  treatment  is  indicated.  It  would  appear  as  though  the  results 
achieved  in  the  past  with  the  iodids  and  mercury  were  largely  because  of 
a  syphilitic  etiology.  Cures  have  actually  been  reported  from  this  treat- 
ment, both  in  the  early  as  well  as  in  the  late  forms  of  this  disease. 

Rachitis  has  also  been  thought  to  play  an  important  role -in  the  pro- 
duction of  hydrocephalus.  In  such  instances  the  treatment  should  be  with 
cod  liver  oil  [phosphorus — Editor],  iron,  malt  extract,  fresh  air,  good 
food,  and  hydrotherapy;  attention  should  also  be  given  the  digestive  and 
intestinal  tracts. 

The  acute  attacks  frequently  occurring  in  this  disease,  such  as  con- 
vulsions, stupor,  etc.,  which  are  mostly  due  to  fresh  accumulations  of 
cerebrospinal  fluid,  require  especial  consideration.     The  treatment  is  very 
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much  like  that  of  meningitis.  Local  blood-letting,  antipyretics,  salicylates, 
and  cold  applications  are  ordered.  When  the  attack  threatens  life,  either 
spinal  or  brain  pnnctiire  should  be  performed. 

The  symptomatic  treatment  corresponds  very  nearly  with  that  of  the 
acute  form.  The  main  object  is  to  reduce  the  amount  of  cerebrospinal 
fluid  and  to  prevent  its  reaccumulation.  To  accomplish  this  internal  and 
external  remedies  are  applied. 

Internally  we  give  first  of  all  the  iodids,  reputed  to  be  the  best  ah- 
sorbent  remedy,  in  the  form  of  the  potassium  or  sodium  salts;  also  iodid 
of  iron.  The  giving  of  iodine  in  one  form  or  another  is  by  no  means 
new,  but,  as  no  real  progress  has  been  made,  we  are  forced  to  use  the  old 
treatment.  In  addition  mercurials  may  be  tried,  a  drug  formerly  much 
used  in  hydrocephalus.  The  most  definite  indication  for  its  use  is  fur- 
nished by  a  history  of  hereditary  or  acquired  syphilis.  Calomel  in  small 
doses  and  other  laxatives  given  over  long  periods  of  time  have  also  been 
endorsed  in  the  treatment  of  this  disease.  The  diuretics  digitalis  and 
squills  in  combination  have  frequently  been  tried  with  apparent  benefit. 
Tonics  are  always  indicated. 

External  Remedies.^These  principally  belong  to  the  class  of  coun- 
terirritants,  such  as  the  blistering  agents,  unguentum  tartrate  of  antimony 
and  croton  oil,  sinapisms,  etc.  The  effects  of  all  these  remedies  are  un- 
certain, but  during  the  last  few  years  Quincke  has  again  insisted  upon 
their  use.  Compression  of  the  head  has  been  recommended  by  many 
good  authorities  with  the  intention  of  reducing  its  size  and  to  prevent 
further  enlargement.  In  some  cases  the  patient  is  unable  to  tolerate  even 
slight  pressure ;  in  others  decided  improvement  was  noted,  and  even  cures 
have  been  recorded. 

Brain  Puncture. — Brain  puncture,  an  ancient  procedure,  has  recently 
been  revived  and  fervently  advocated.  While  this  is  really  only  a  pallia- 
tive remedy,  it  occasionally  relieves  the  pathological  condition  present. 
In  this  respect  its  effects  are  similar  to  those  of  tapping  for  a  pleuritic 
exudate — slight  release  of  pressure  seems  to  start  the  work  of  the  ab- 
sorbents. Some  patients  have  recovered  by  a  spontaneous  bursting  of 
the  hydrocephalus  and  by  an  escape  of  fluid  through  nose,  orbit,  mouth, 
or  through  a  fractured  frontal  bone. 

Mode  of  Procedure. — In  puncturing  the  brain  some  advise  to  allow 
only  a  small  amount  of  fluid  to  escape.  Still  others  desire  to  limit  the 
flow  to  the  constant  dribbling  obtained  through  a  capillary  trocar  or  a 
horsehair  drain.  Another  suggestion  is  to  make  several  small  trephine 
openings,  so  as  to  prevent  possible  septic  infection.  When  large  quan- 
tities of  fluid  are  suddenly  removed,  convulsions,  stupor,  and  death  may 
occur — symptoms  which  are  produced  either  by  cerebral  circulatory  dis- 
turbances or  by  the  dislocation  of  vital  parts  of  the  brain.  Huguenin 
recommends  the  withdrawal  of  60  to  100  c.  c.  at  each  tapping  and  advo- 
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cates  a  repetition,  if  necessary,  but  warns  against  aspiration.  Imme- 
diately after  puncture  or  drainage  appropriate  compression  of  the  skull 
should  be  made.  For  this  purpose  antiseptic  bandages  are  now  being 
used. 

Results  of  Puncture, — In  the  preantiseptic  era  fatal  results  were 
frequent.  Since  we  have  learned  to  withdraw  smaller  quantities  of  fluid 
under  aseptic  precautions,  septic  infection  is  not  common.  During  the 
last  few  years  the  tendency  has  been  to  do  simple  brain  puncture  or  to 
combine  with  it  drainage  of  the  ventricles.  In  addition  there  was  in- 
augurated the  treatment  by  means  of  so-called  lumbar  puncture,  with 
which  Quincke's  name  has  become  inseparably  linked.  Single  puncture 
is  now  the  prevailing  practice — formerly  multiple  punctures  were  made. 

With  the  exception  of  a  solitary  case  here  and  there,  the  entire  practice 
of  brain  and  lumbar  puncture  has  yielded  meager  results.  It  is,  there- 
fore, opportune  to  give  W.  Kausch's  sanguine  views  on  the  treatment 
of  hydrocephalus  by  ventricular  puncture,  with  an  abstract  of  what  is 
considered  his  own  technique: 

He  insists  first  of  all  upon  strict  asepsis  in  ventricular  puncture  and 
advises  that  this  little  operation  be  performed  by  a  surgeon.  Under 
all  circumstances  does  he  discourage  ambulatory  treatment.  For  this 
operation  he  selects  an  open  area  which  leads  in  the  direction  of  the  ven- 
tricles, avoiding  the  motor  and  speech  centers — this  in  the  open  skull. 
For  the  closed  skull  he  'recommends  that  the  frontal  region  be  utilized, 
carefully  avoiding  the  important  brain  centers  and  the  larger  vessels. 
He  prefers  this  location  to  the  usual  area  above  the  auditory  meatus 
recommended  by  the  majority  of  writers,  and  he  drains  the  ventricles 
by  alternately  selecting  different  spots  over  perfect  skin  areas.  In  addi- 
tion he  draws  the  skin  tight,  in  order  to  bury  the  puncture  spot  and  thus 
prevent  infection.  In  explanation  of  the  effects  of  ventricular  puncture 
he  gives  the  following  lucid  statement :  ''The  communications  between  the 
ventricles  and  the  subdural  and  subarachnoid  spaces  are  numerous;  like- 
wise between  the  latter  and  the  venous  and  lymph  channels.  The  ave- 
nues of  escape  toward  the  cranial  periphery  are  limited.  During  the  de- 
velopment of  hydrocephalus  the  production  of  liquor  has  been  so  rapid 
that  the  outgoing  paths  could  not  carry  it  off;  the  latter  soon  became 
compressed  and  a  vicious  circle  was  established.  After  the  paths  had 
again  been  made  patent  and  kept  so,  the  hydrocephalus  gradually  disap- 
peared." After  each  tapping  he  measures  the  pressure,  aiming  to  even- 
tually bring  it  to  below  the  normal.  He  does  not  hesitate  to  reduce  the 
circumference  of  the  fontanelle  20  cm.  after  each  tapping.  Further, 
he  places  no  limit  upon  the  amount  oi  fluid  to  be  withdrawn ;  his  rule  is, 
the  larger  the  head  the  more  fluid  should  be  removed — from  100  to  300 
c.  c.  have  been  taken  out  at  one  sitting.  This  procedure  he  repeats  when- 
ever necessary.     His  only  criterion  for  repetition  is  the  rapidity  with 
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which  fluid  reaccumulates  and  the  fontanelles  appear  to  bulge  out.  In 
the  beginning  of  treatment  he  punctures  daily,  later  once  every  few  days. 
He  believes  himself  to  be  the  first  to  have  recommended  such  energetic 
and  persistent  puncturing  for  hydrocephalus.  Briefly  he  attempts  to 
answer  a  number  of  objections  usually  made  against  his  procedure.  One 
objection  commonly  urged  against  ventricular  puncture  and  the  with- 
drawal of  large  quantities  of  fluid  is  the  great  loss  of  albumin.  The 
author  thinks  that  the  loss  of  albumin  (one  per  cent  in  the  cerebrospinal 
fluid),  which  would  amount  to  about  10  gm.  after  each  tapping,  can  be 
easily  made  up  by  the  administration  of  proteids.  As  soon  as  the  ac- 
cumulation of  fluid  ceases  to  be  large,  the  loss  of  albumin  becomes  less. 
Regarding  the  danger  of  infection,  he  believes  it  to  be  insignificant  when 
proper  precautions  are  taken.  Authors  express  a  fear  of  many  punctures, 
because  of  the  supposed  damage  to  the  brain.  His  answer  is  that  in  the 
many  cases  which  he  has  tapped  he  has  not  yet  seen  an  injury.  Finally, 
he  replies  to  the  criticism  that  he  is  creating  a  negative  pressure  by  con- 
tending that  this  is  rather  beneficial,  as  all  closed  lumina  are  thereby 
opened  up  and  are  thus  prepared  to  take  up  the  fluid  so  soon  as  the  pres- 
sure rises.  He  attributes  the  failures  of  his  critics  to  infrequent  and 
insufficient  tappings.  The  directions  for  the  treatment  of  hydrocephalus 
in  children  he  summarizes  thus : 

"(1)  In  open  skulls  ventricular  puncture  should  be  done  from  the 
existing  open  spaces. 

"(2)  The  actual  pressure  should  be  measured  at  the  beginning  and 
at  the  end  of  a  puncture. 

"(3)  In  serious  cases  withdraw  during  the  first  tapping  about  100 
c.  c.  of  fluid,  so  that  the  pressure  is  lowered  by  about  20  c.  c.  water,  but 
do  not  go  below  5  c.  c.  The  next  tapping  may  reduce  the  pressure  to 
zero,  and  still  later  tappings  may  bring  the  pressure  down  to  minus,  pro- 
vided no  unpleasant  results  are  produced. 

"(4)  Punctures  should  be  repeated  so  soon  as  positive  pressures 
are  suspected;  if  necessary,  daily;  otherwise,  after  a  few  days,  or  until 
the  skull  circumference  attains  normal  dimensions. 

"(5)  In  negative  pressure,  and  when  the  cranial  bones  stand  apart, 
use  compression. 

"(6)  Lumbar  puncture  should  be  done  in  the  mild  open  skull  eases; 
in  the  serious  cases,  only  when  improvement  by  ventricular  puncture  has 
already  taken  place,  and  it  has  again  become  necessary  to  remove  large 
quantities  of  fluid. 

"(7)  The  more  nearly  complete  the  skull  closure,  the  greater  pre- 
cautions must  be  used  to  prevent  negative  pressures. 

"(8)  In  a  completely  closed  skull  negative  pressures  must  be  alto- 
gether prevented.  Do  not  cause  a  large  reduction  of  pressure  in  one 
sitting,  but  tap  frequently  and  withdraw  small  quantities  at  a  time.     If 
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nothing  can  be  accomplished  in  this  manner,  make  a  small  trephine  open- 
ing in  the  frontal  region  and  establish  permanent  drainage. 

"(9)  Only  after  persistent  and  energetic  punctures  have  failed  to 
relieve  should  the  more  complicated  operations  be  resorted  to." 

The  new  method  of  brain  puncture  certainly  deserves  further  trial 
under  the  precautions  and  directions  laid  down  by  its  originator. 

V.  Bokay,  on  the  other  hand,  claims  that  with  the  exception  of  lumbar 
puncture  surgical  methods  are  insufficient  and  of  no  practical  importance 
in  the  treatment  of  chronic  hydrocephalus.  In  his  hands  lumbar  puncture 
according  to  Quincke  has  proved  eminently  successful.  He  insists  that 
spinal  punctures  should  not  be  made  more  frequently  than  4-6  weeks  apart, 
and  that  no  more  than  50  c.  c.  of  cerebrospinal  fluid  should  be  withdrawn 
at  each  tapping.  This  method  is  applicable  only  when  the  foramina  be- 
tween the  ventricles  and  the  subarachnoid  spaces  in  brain  and  cord  are  not 
occluded.  When  this  has  occurred,  he  advocates  puncture  of  the  lateral 
ventricles  or  the  so-called  "Balkenstich"  (puncture  of  the  corpus  callosum) 
described  by  Anton-Bramann.  In  cases  of  intense  hydrocephalus  even 
cranial  surgery  is  powerless.  He  concludes  with  the  assurance  that  sys- 
tematic treatment  by  lumbar  puncture  can  b{;  continued  for  years  without 
detriment  and  that  the  results  are  best  in  those  who  come  under  treatment 
early,  before  long-continued  intracranial  pressure  has  done  irreparable 
damage  to  the  brain. 

My  individual  preference  is  to  practice  repeated  lumbar  puncture  for  a  num- 
ber of  months.  When  the  results  are  either  doubtful  or  symptoms  become  urgent, 
I  proceed  to  brain  puncture.  Only  when  both  methods  fail  do  I  consider  trephin- 
ing with  the  establishment  of  permanent  ventricular  drainage. 

3.     SEROUS   MENINGITIS 

{Idiopathic  Internal  Hydrocephalus) 

Introduction. — This  disease  may  be  defined  as  a  low-grade  inflamma- 
tion of  the  soft  membranes,  characterized  by  an  edematous  exudate  into 
the  subarachnoid  space  and  the  ependyma  of  the  ventricles.  Some  have 
considered  the  process  an  ependymitis  causing  a  serous  effusion  into  the 
ventricles,  and  have  compared  it  with  a  serous  pleurisy.  There  are  two 
varieties  of  the  disease,  the  acute  and  the  chronic  type,  each  differing  in 
symptomatology.  Here  I  shall  only  describe  the  acute  variety,  the  chronic 
type  having  already  been  discussed  under  Hydrocephalus. 

Etiology. — Children  or  young  adults  are  most  frequently  affected. 
There  is  commonly  elicited  a  history  of  infection,  such  as  typhoid,  diph- 
theria, influenza,  pneumonia,  scarlet  fever,  or  only  tonsillitis,  rheumatic 
sore  throat,  or  plain  "cold." 

Symptoms. — The  symptoms  may  appear  quite  suddenly  and  resemble 
those  of  the  purulent  types  of  meningitis.     The  usual  onset  is  more  sub- 
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acute  and  the  symptoms  are  of  less  intensity.  There  are  fever,  headache, 
rigidity  of  the  neck,  and  Kernig's  sign.  Congestion  of  the  nerve-head  is 
the  rule,  and  even  pronounced  choked  disk  is  occasionally  observed.  The 
fever  is  not  high  as  a  rule,  and  is  subject  to  great  fluctuations;  tempera- 
tures above  102°  are  but  seldom  seen.  As  a  result  of  brain  pressure  we 
have  delirium,  stupor,  and  convulsions,  all  of  which  symptoms  may  quickly 
disappear  with  the  absorption  or  emptying  of  the  fluid.  Palsies  of  the 
various  cranial  nerves  may  also  appear  and  disappear,  depending  likewise 
upon  the  amount  of  fluid  present. 

Prognosis. — Many  cases  recover  spontaneously;  others  die  in  spite  of 
treatment.  The  duration  of  the  disease  may  last  weeks  and  months,  but 
recovery  seems  possible  at  any  stage.  In  a  number  of  cases  the  acute 
gradually  merges  into  the  chronic  form  and  is  then  indistinguishable  from 
chronic  hydrocephalus. 

Differential  Diagnosis.' — The  two  conditions  for  which  this  disease  is 
constantly  mistaken  are  the  ordinary  purulent  meningitis  and  brain  tumor. 
A  bacteriological  examination  of  the  lumbar  fluid  will  differentiate  the 
meningitis  forms ;  but  a  careful  study  of  symptoms  is  necessary  in  order 
to  exclude  brain  tumor.  In  fact,  one  cannot  always  be  certain  that  both 
are  not  present.  Every  clinician  of  experience  has  met  cases  in  which 
he  was  unable,  for  a  time  at  least,  to  come  to  a  decision  as  between  so- 
called  serous  meningitis  and  brain  tumor.  For  the  details  of  brain  tumor 
diagnosis  the  reader  is  referred  to  the  chapter  devoted  to  its  discussion. 

Treatment 

It  was  Quincke's  great  merit  not  only  to  have  discovered  a  method 
whereby  we  are  enabled  to  differentiate  the  various  types  of  meningitis  by 
merely  tapping  the  spinal  fluid  and  subjecting  the  same  to  microscopic 
examination,  but  he  has  also  given  us  a  means  of  treating  the  disease 
which  he  first  described.  Removal  of  the  cerebrospinal  fluid,  mostly 
always  under  great  pressure,  is  the  most  efficacious  treatment.  Unfortu- 
nately the  fluid  but  too  rapidly  reaccumulates.  Quinc*ke  also  recommends 
the  internal  administration  of  mercury  and  the  external  application  of 
counterirritants  to  the  scalp,  v.  Bokay's  method,  as  described  under 
Hydrocephalus,  deserves  a  trial  in  every  case.  Essentially  the  treatment 
is  identical  with  that  given  for  hydrocephalus. 
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CHAPTER    XV 

SYPHILITIC  DISEASES  OF  THE  BRAIN 

Julius    Gkinkee 

Introduction. — Syphiloma,  or  so-called  gummatous  neoplasm,  has  al- 
ready been  discussed  under  the  caption  of  Tumors  of  the  Brain.  In  this 
chapter  we  are  principally  concerned  with  genuine  syphilitic  brain  affec- 
tions originating  from  arteries  and  membranes. 

Pathological  Anatomy. — The  most  frequent  type  of  brain  syphilis  is 
the  variety  called  basal  gummatous  meningitis.  In  this  form  the  inflam- 
mation usually  begins  in  the  subarachnoid  tissues  in  the  region  of  the  optic 
chiasm — the  interpeduncular  space — and  extends  either  toward  the  an- 
terior or  the  posterior  portion  of  the  brain.  The  affected  membrane  has  a 
peculiar  spotted  appearance,  owing  to  the  varying  consistency  and  discol- 
oration of  the  inflammatory  products.  The  tendency  is  for  the  specific 
process  to  extend  deeply  into  the  fissures  and  to  become  intimately  con- 
nected with  the  cranial  nerves.  Particularly  the  optic  and  oculomotor 
nerves  become  interwoven  with  the  gummatous  exudate,  are  compressed 
thereby,  and  appear  studded  with  little  swellings.  In  many  cases,  how- 
ever, the  cranial  nerves  are  not  implicated.  It  is  the  large  arteries  at  the 
base  of  the  brain  which  show  a  special  tendency  to  become  involved  in  the 
gummatous  process.  The  arterial  coats  become  thickened  by  the  infiltra- 
tion of  diseased  material,  which  causes  a  narrowing  of  their  lumen  in 
spots,  the  so-called  luetic  endarteritis. 

Apart  from  the  type  of  diffuse  meningitis  just  described,  there  are 
found  circumscribed  gummatous  masses  in  the  neighborhood  of  one  or 
more  cranial  nerves.  It  is  also  possible  for  the  meningitic  process  to  be 
localized  in  one  spot,  as,  for  instance,  over  the  oculomotor  nerve  or  the 
optic  chiasm.  The  characteristic  of  syphilis  of  the  brain,  however,  is  its 
tendency  to  appear  simultaneously  in  several  locations.  This  fact  explains 
the  varied  symptomatology  of  brain  syphilis.  Not  infrequently  hemor- 
rhages and  gummatous  swellings  are  found  side  by  side  or  in  different 
parts  of  the  brain.  Diffuse  softening  of  large  brain  territories  has  also 
been  encountered  along  with  the  other  pathological  changes. 

The  syphilitic  deposit  must  be  considered  a  form  of  granulation  tissue, 
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a  so-called  granuloma,  which  caseates  in  some  parts  and  becomes  con- 
verted into  fibrous  material  in  others.  In  addition  small-celled  infiltration 
is  found  in  the  adventitious  tissue  of  the  arteries,  also  in  the  epineurium, 
particularly  of  the  optic  and  oculomotor  nerves. 

Although  not  as  frequent  as  at  the  base,  a  meningitic  inflammation, 
either  diffuse  or  circumscribed,  may  be  found  on  the  convexity,  extending 
for  some  distance  down  toward  the  base  of  the  brain.  Indeed,  it  is  pos- 
sible for  the  syphilitic  meningo-encephalitic  process  to  cause  softening  of 
an  entire  convolution  and  even  of  a  complete  hemisphere. 

A  gummatous  neuritis,  particularly  of  the  optic  and  oculomotor  nerves, 
has  rarely  been  observed.  Sphilitic  inflammation  of  arteries,  without  path- 
ological changes  in  any  of  the  other  tissues  of  the  brain,  may  also  occur. 
The  arterial  thickenings  of  one  or  more  insignificant  branches  of  the 
basilar  artery  belong  in  this  category.  Many  authorities  assume  that  all 
forms  of  localized  arteriosclerosis  are  of  luetic  origin.  Oppenheim  con- 
siders the  finding  of  circumscribed  softenings — ^not  caused  by  diseased 
blood  vessels — a  product  of  syphilitic  encephalitis. 

Etiology. — Syphilis  of  the  brain  has  the  same  etiology  as  other  forms 
of  constitutional  syphilis.  During  the  past  few  years  we  have  learned 
more  of  the  true  causation  of  syphilis  than  in  all  the  previous  years 
combined.  In  1903  Metchnikoff  and  Roux,  Xeisser  and  Lassar  succeeded 
in  inoculating  anthropoid  apes  with  the  syphilitic  virus,  thus  enabling  us 
to  study  experimentally  syphilis  and  its  poisons.  Shortly  after  this  epoch- 
making  inoculation  came  the  discovery  of  the  Spirochceta  pallida  by 
Schaudinn  and  Hoffmann,  which  made  possible  exact  studies  of  the  char- 
acter of  all  syphilitic  processes,  including  congenital  lues.  Close  upon  the 
revelation  of  the  actual  cause  of  syphilis  came  the  wonderful  results  of 
painstaking  laboratory  studies  with  the  cerebrospinal  fluid  gained  from 
syphilitics  by  lumbar  puncture.  Wassermann,  Neisser,  Bruck,  Marie, 
Levaditi,  Plant,  Citron,  and  others  have  contributed  greatly  not  only  to 
our  theoretical  knowledge,  but  also  to  the .  practical  clinical  diagnosis  of 
syphilis,  by  the  discovery  and  practical  application  of  a  specific  serum- 
reaction,  the  so-called  Wassermann  test.  It  must  not  be  inferred,  how- 
ever, that  all  our  diagnostic  difficulties  have  been  removed.  Spirochetes 
are  not  always  found  in  syphilitic  products,  nor  in  all  stages  of  syphilis. 
In  addition  the  specific  reaction  of  blood  and  cerebrospinal  fluid  is  not 
constant,  so  that  a  negative  test  does  not  mean  that  syphilis  is  absent.  To 
still  further  complicate  matters,  some  of  the  reactions,  cytological  and 
chemical,  as  well  as  the  positive  Wassermann  test,  are  found  in  the  meta- 
syphilitic  diseases,  tabes  and  general  paresis. 

Several  observers  (Lavalle,  Brosius,  T^onne,  Erb,  and  others)  main- 
tain that  there  is  a  distinct  form  of  syphilis  affecting  the  nervous  system 
by  preference,  which  is  caused  by  a  so-called  nerve-syphilis  virus.  This 
view  is  purely  hypothetical. 
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The  various  manifestations  of  brain  syphilis  appear  with  greatest  fre- 
quency within  the  first  two  years  after  infection,  gradually  becoming  less 
frequent  up  to  the  tenth  year.  At  the  end  of  the  tenth  year  after  infec- 
tion activ^e  nervous  syphilis  is  rare,  while  metasyphilitic  disorders  are 
common.  Exceptionally  brain  symptoms  have  appeared  during  the  so- 
called  secondary  stage  of  the  disease. 

The  development  of  cerebral  symptoms  in  those  having  had  syphilis 
is  hastened  by  severe  trauma,  mental  and  physical  stress,  emotional  causes, 
and  alcoholism. 

Symptoms,  ^ — Basilar  Syphilitic  MENiiTGiTis. — The  symptoms  of 
this  type  show  some  uniformity  in  spite  pf  the  many  variations  which  are 
met  with.  The  patient  usually  suffers  for  some  time  from  headache,  an 
early  and  constant  symptom  of  great  importance.  The  headache  may  ap- 
pear in  paroxysms  or  is  more  or  less  continuous,  becoming  worse  at  night. 
In  fact,  the  aggravated  nocturnal  cephalalgia  is  considered  almost  a  path- 
ognomonic sign  of  syphilitic  as  opposed  to  other  forms  of  meningitis. 
Somewhat  later  attacks  of  vomiting  and  vertigo  occur,  and  not  rarely 
transient  losses  of  consciousness  and  general  convulsions  appear.  The 
patient's  mentality  is  slightly  weakened,  showing  a  moderate  degree  of 
dementia ;  memory  defects  and  general  apathy  are  also  commonly  present. 
It  is  characteristic  for  syphilis  that  the  stupor  is  not  progressively  increas- 
ing, as  in  brain  tumor,  but  that  at  times  the  patient  can  be  roused. 
Further,  for  hours  or  days  a  patient  may  be  in  a  semi-comatose  state,  which, 
upon  superficial  observation,  does  not  differ  from  sleep  or  intoxication. 
There  may  be  violent  emotional  outbreaks,  attacks  of  confusion  and  even 
mania,  alternating  with  perfect  lucidity.  Especially  remarkable  is  the 
change  from  delirium  to  coma  and  the  awakening  from  deep  stupor  to 
perfect  rationality.  With  the  preceding  phenomena,  the  so-called  general 
cerebral  symptoms,  paralytic  signs  may  appear,  pointing  to  implication 
of  various  cranial  nerves. 

In  conformity  with  the  usual  seat  of  the  syphilitic  process  at  the  base 
of  the  brain,  the  optic  and  ocular  nerves,  especially  the  oculomotor,  will 
become  affected.  The  paralysis  or  paresis  may  involve  the  entire  oculo- 
motor distribution  or  only  some  of  its  branches  on  one  or  both  sides.  The 
abducens  and  trochlear  nerves  are  more  rarely  affected,  the  latter  usually 
on  one  side.  Quite  frequently  ptosis  is  the  only  symptom  of  third-nerve 
involvement.  In  many  instances  the  branch  controlling  the  pupillary 
phenomena  is  the  only  one  affected  throughout  the  disease;  and  even  at 
the  termination  or  recovery  of  cerebral  syphilis  pupillary  rigidity  may 
remain  to  tell  the^  story.  This  internal  ophthalmoplegia  is  rather  rare  in 
basal  syphilis,  but  occurs  more  frequently  in  syphilitic  arterial  disease  of 
the  brain.  In  bilateral  involvement  of  the  oculomotor  nerve  one  side  is 
usually  more  affected  than  the  other. 

Next  to  the  oculomotor,  the  optic  nerve  is  most  frequently  the  seat  of 
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the  disease.  There  may  be  present  an  optic  neuritis  or  even  typical  choked 
disk,  followed  by  atrophy.  Occasionally  an  ophthalmoscopic  examination 
still  yields  negative  findings,  while  functional  tests  already  indicate  seri- 
ous trouble.  Homonymous  or  heteronymous  hemianopsia,  that  is,  blind- 
ness in  either  the  same-named  or  the  opposite  halves  of  the  retinae  may 
appear,  to  be  soon  followed  by  complete  or  incomplete  blindness  in  both 
eyes.  All  of  these  visual  disorders  can  be  explained  by  the  disease-process 
being  localized  at  or  near  the  optic  chiasm  at  the  base  of  the  brain.  When 
the  optic  nerve  itself  is  the  seat  of  the  trouble  we  may  have  in  addition 
concentric  or  irregular  narrowing  of  the  visual  fields  and  central  scotoma, 
that  is,  reduction  of  central  vision. 

In  case  the  olfactory  nerve  becomes  imbedded  in  the  syphilitic  deposit, 
we  may  have  unilateral  or  bilateral  anosmia,  that  is,  loss  of  smell  in  one 
or  both  nostrils. 

Similarly,  the  trigeminus  nerve  gives  rise  to  intense  neuralgic  pains,  or 
the  reverse,  namely,  anesthesia  or  hyperesthesia  in  the  region  of  its  dis- 
tribution— depending  upon  whether  the  nerve  is  being  irritated  or  com- 
pressed.   • 

When  the  process  extends  to  the  posterior  portion  of  the  base  of  the 
brain  the  seventh  and  eighth  nerves  rarely  escape.  The  facial  paralysis  is 
of  the  peripheral  type  and  the  auditory  ner\"e  affection  produces  both 
nerve-deafness  and  vertigo. 

The  symptoms  of  involvement  of  the  nerves  springing  from  pons  and 
medulla  need  no  detailed  description,  as  they  correspond  to  those  produced 
by  non-specific  causes. 

As  has  been  previously  stated,  there  is  no  regular  order  in  the  appear- 
ance of  symptoms.  With  the  possible  exception  of  certain  forms  of  tuber- 
culosis of  the  brain  we  know  of  no  other  condition  in  which  this  irregu- 
larity and  inconstancy  are  so  marked  a  feature.  In  fact,  the  most  typical 
and  constant  factors  in  syphilis  are  atypicity  and  inconstancy.  Take, 
for  instance,  the  visual  symptoms.  One  day  a  patient  will  have  normal 
vision,  the  next  day  his  visual  fields  are  contracted — the  day  following 
his  fields  are  again  normal.  Likewise,  attacks  of  transient  hemianopsia, 
temporary  and  recurring  blindness,  with  or  without  choked  disk,  are  not 
unusual.  And  similarly  we  are  not  surprised  to  see  fleeting  ocular  palsies 
passing  through  several  cycles,  that  is,  they  may  appear,  disappear,  and 
reappear,  to  again  disappear,  occur,  and  recur. 

Vascular  Type. — From  the  clinical  and  therapeutic  point  of  view 
this  variety  of  brain  syphilis  is  even  more  important  than  the  preceding 
one. 

The  most  prominent  symptoms  occur  as  the  result  of  occlusion  of 
blood  vessels,  syphilitic  infiltration  of  the  vessel  wall  favoring  clotting 
within  its  lumen.  Symptoms  pointing  strongly  to  arterial  thrombosis 
are  hemiplegia  and  aphasia. 
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Syphilitic  hemiplegia  presents  features  similar  to  those  of  hemiplegia 
from  other  causes.  Paralysis  may  be  either  slight  and  incomplete,  or  it 
may  be  severe  and  complete.  Certain  antecedent  phenomena  of  the  attack 
suggest  its  syphilitic  character.  First,  as  regards  the  onset.  This  is  rarely 
accompanied  by  loss  of  consciousness.  The  patient  perhaps  notices  as  the 
first  sign  of  approaching  paralysis  a  weakness  in  the  leg,  followed  by  loss 
of  strength  in  the  arm  and  a  drooping  of  the  angle  of  the  mouth.  Sec- 
ondly, a  symptom  frequently  encountered  in  syphilitic  thrombosis  is  more 
or  less  severe  headache,  which  almost  invariably  precedes  the  hemiplegia 
by  days  or  even  weeks.  But  no  sooner  has  the  "stroke"  occurred  than 
the  headache  disappears  as  if  by  magic,  or  at  least  becomes  considerably 
milder.  So  much  have  I  learned  to  value  the  importance  of  the  last  symp- 
tom that  I  frequently  make  a  provisional  diagnosis  of  syphilitic  throm- 
bosis if  I  can  elicit  it  in  a  young  or  iniddle-aged  individual.  This  symp- 
tom is  all  the  more  valuable,  as  from  the  therapeutist's  point  of  view  the 
early  recognition  of  syphilis  is  of  immense  importance — proper  antisyphil- 
itic  treatment  may  prevent  irreparable  damage  to  the  delicate  brain  struc- 
tures. 

As  in  the  meningitic  variety  of  brain  syphilis,  paralysis  occurring  from 
vascular  disease  may  be  either  temporary  or  permanent.  To  explain  the 
transient  palsies  we  assume  a  temporary  ischemia  or  localized  anemia 
of  the  nerve-centers,  while  the  monoplegias  or  hemiplegias  that  have  a  ten- 
dency to  become  permanent  are  probably  caused  by  vascular  thrombosis. 
In  the  last  type  of  cases  we  may  have  various  sensory  warnings,  such  as 
tingling  and  numbness  in  the  extremities  about  to  be  paralyzed ;  in  the 
transient  palsies,  however,  such  warnings  are  rare  or  do  not  occur. 

Syphilitic  endarteritis  is  capable  of  producing  hemianesthesia,  aphasia, 
cortical  hemianopsia,  and  bulbar  paralysis,  depending  upon  the  vessel 
which  becomes  diseased.  The  middle  cerebral  artery  and  its  branches 
being  most  frequently  affected,  hemiplegia  and  aphasia  are  common  symp- 
toms, but  the  basilar  artery  and  its  tributaries  may  also  be  rarely  involved. 
In  the  latter  event  we  will  encounter  the  symptoms  of  posterior  cranial 
n^rve  involvement. 

In  syphilitic  disease  of  the  convexity  of  the  brain  we  have  a  series  of 
characteristic  phenomena  pointing  to  its  location.  Among  these,  convul- 
sions, followed  by  paralysis,  indicate  the  existence  of  either  gumma  or  in- 
flammation. Localized  syphilitic  meningitis  of  the  convexity  may  produce 
partial  or  focal  epilepsy. 

If  the  lesion  is  on  the  left  side  aphasia  may  result,  with  or  without 
slight  attacks  of  monoplegia  or  hemiplegia.  Aphasia  may  also  be  caused 
by  thrombosis  of  the  vessels  nourishing  the  speech  centers.  There  is  no 
distinct  type  of  speech  disturbance  characteristic  for  syphilis ;  motor,  sen- 
sory and  mixed  varieties  of  aphasia  may  appear  as  in  non-specific  cases. 
It  is  important  to  remember  that,   as   in  the  other  symptoms  of  brain 
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syphilis,  variability  and  atypical  character  are  leading  features  and  aids 
in  diagnosis. 

Mental  symptoms  occupy  a  prominent  place  in  the  symptomatology  of 
meningitis  of  the  convexity.  Depending  for  the  most  part  upon  the  loca- 
tion of  the  inflammation  in  the  frontal  lobe,  the  symptoms  may  present 
striking  resemblances  to  general  paresis,  for  which  it  has  often  been  mis- 
taken. This  syndrome  has  been  described  by  writers  under  the  heading  of 
pseudo-paresis  and  will  be  discussed  under  the  differential  diagnosis  of 
general  paresis. 

Diagnosis. — In  the  majority  of  cases  this  is  not  difiicult.  We  must  con- 
sider: (1)  the  history  or  evidence  of  past  or  present  syphilis;  (2)  the 
symptoms  themselves — their  character,  development,  and  particular  group- 
ing; (3)  serodiagnosis ;  (4)  the  therapeutic  test. 

(1)  A  searching  inquiry  into  the  patient's  antecedents  will  often  lead 
to  the  desired  goal.  If  no  information  is  obtainable  by  questioning,  the 
patient's  body  should  be  carefully  examined  for  evidences  of  the  disease. 
Syphilides  may  still  be  found,  or  else  pigmented  scars,  with  the  parch- 
ment-like, cigarette-paper  appearance,  may  obtrude  themselves  upon  the 
examiner's  notice.  It  is  also  desirable  to  look  for  nodes  on  skull,  sternum, 
and  tibiae.  Fritz  Lesser  has  again  emphasized  the  necessity  for  examin- 
ing the  base  of  the  tongue  for  the  so-called  smooth  atrophy,  which  indicates 
past  syphilis.  The  finding  of  perforations  in  palate  or  nasal  septum  and 
of  choroiditis  will  also  be  helpful. 

(2)  The  symptoms  themselves  are  characterized  by  a  peculiar  irregu- 
larity and  non-conformity  to  types  of  organic  disease.  Symptoms  may 
appear  bilaterally,  or  may  change  from  place  to  place  in  quick  succession. 
Certain  groupings  of  symptoms  may  direct  attention  to  the  syphilitic 
pathology.  Thus  we  may  have  paralysis  of  the  facial  and  auditory  nerves 
of  one  side  from  periosteal  swelling  around  the  internal  auditory  meatus, 
or  paralysis  of  the  oculomotor  nerves  and  the  fifth,  from  disease  near  the 
cavernous  sinus  or  the  sphenoidal  fissure.  There  may  be  paralysis  of  the 
bulbar  nerves,  such  as  the  hypoglossal  and  spinal  accessory,  when  the 
disease  is  a  posterior  basal  meningitis.  Transient  palsies,  localized  twitcR- 
ings  and  convulsions,  with  mental  symptoms,  are  fairly  characteristic  for 
brain  syphilis ;  also  a  peculiar  state  of  apathy  and  drowsiness,  alternating 
perhaps  with  wakefulness  and  severe  nocturnal  headaches.  The  som- 
nolent condition  is  peculiar  in  that  the  patient  may  be  roused  when  urged, 
yet  he  soon  relapses  into  stupor.  This  state  may  last  for  days,  perhaps  to 
disappear  and  reappear.  There  are  not  many  diseases  other  than  syphilis 
in  which  several  organic  lesions  arise  simultaneously  in  widely  different 
parts  of  the  brain. 

(3)  Serodiagnosis. — The  Wassermann  test,  if  positive,  will  be  of  con- 
siderable assistance  in  diagnosis  when  there  is  doubt  regarding  the  specifi- 
city of  a  certain  brain  lesion.     It  must  be  remembered,  however,  that  the 
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positive  finding  does  not  indicate  that  a  particular  brain  disturbance  is 
necessarily  syphilitic  in  origin — it  merely  proves  that  the  patient  at  some 
time  in  his  life  had  acquired  the  disease.  Further,  its  great  limitation  for 
our  purpose  lies  in  the  fact  that  it  is  a  general  reaction  for  syphilis  and 
does  not  attempt  to  state  which  organs  are  affected.  A  patient  may  be 
suffering  from  a  glioma  of  the  brain  and  also  give  a  positive  reaction  in 
his  blood,  provided  he  is  still  syphilitic.  As  is  well  known,  only  the  posi- 
tive Wassermann  is  of  value  in  diagnosis.  Negative  findings,  therefore, 
do  not  exclude  the  existence  of  syphilis  either  in  the  active  or  latent  form. 

The  spinal  fluid  shows  an  increase  of  lymphocytes,  so-called  lymphocy- 
tosis, in  many  cases  of  cerebral  syphilis.  ISTonne's  globulin  test  will  be 
found  positive  in  a  large  number  of  cases ;  also  Noguchi's  butyric  acid 
test.  As  these  tests  have  already  been  described  in  the  chapter  dealing 
with  general  syphilis,  their  mere  mention  here  must  suffice. 

(4)  The  Therapeutic  Test. — When  a  lesion  suspected  to  be  of  syphi- 
litic origin  rapidly  heals  under  antispecific  medication,  the  presumption  is 
that  it  was  syphilitic,  although  it  must  be  admitted  that  some  forms  of 
brain  tumor,  notably  gliomata,  improve  under  the  same  kind  of  medica- 
tion, but  the  improvement  is  neither  so  thorough  nor  so  lasting. 

Prognosis. — Syphilis  of  the  brain  will  always  be  considered  the  most 
serious  form  of  the  disease.  About  one  half  of  all  cases  die  within  two 
years  of  its  onset,  and  one-fourth  of  all  cases  recover  completely,  while 
the  remainder  only  improve.  How  long  either  the  cure  or  the  improve- 
ment will  last  nobody  can  foretell  in  any  case.  The  outlook  is  especially 
doubtful  in  patients  past  the  age  of  40  years. 

It  will  be  readily  surmised  that  the  more  energetic  the  treatment  and 
the  earlier  it  is  begun  the  better  will  be  the  prospects  for  recovery.  Ac- 
cording to  the  experience  of  those  who  have  seen  much  of  this  disease, 
large  gummata  and  sclerotic  forms  of  syphilis  are  least  amenable  to  recov- 
ery or  improvement. 

Singling  out  the  various  types  of  the  affection,  it  would  appear,  ac- 
cording to  Hjelman,  quoted  from  Ilenschen,  that  cases  accompanied  by 
irritative  symptoms,  such  as  the  epileptic  forms  and  the  basilar  types  of 
the  disease,  offer  the  best  prognosis — seventy-one  per  cent,  of  the  cured 
cases  belong  to  this  group.  Hemiplegic  forms  with  psychotic  manifesta- 
tions usually  have  a  grave  prognosis.  The  prospects  for  recovery  in  the 
hemiplegic  cases  will  depend  largely  upon  whether  the  paralysis  is  caused 
by  cortical  or  capsular  foci — if  by  the  former  the  prognosis  is  more  favor- 
able. Syphilitic  aphasia,  unless  due  to  vascular  spasm,  or  temporary  ar- 
terial occlusion,  is  often  permanent,  especially  when  accompanied  by 
paralysis.  The  pathology  is  usually  more  or  less  complete  destruction  of 
Broca's  center.  At  this  point  it  may  be  well  to  state  that  the  fallacy  still 
prevails  in  the  profession,  that  all  syphilitic  affections  are  amenable  to 
cure,  provided  one  applies  proper  antisyphilitic  remedies.     Nothing  is 
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further  from  the  truth.  When  softening  of  the  brain  has  once  occurred, 
it  matters  little  what  caused  it,  the  disease  must  be  considered  incurable. 
Nor  can  an  optic  atrophy  ever  be  restored,  though  it  may  have  been  pro- 
duced by  a  syphilitic  meningitis.  The  period  for  action  is  before  com- 
plete destruction  and  atrophy  have  occurred — only  then  can  we  reasonably 
hope  to  start  the  processes  of  absorption,  which,  by  removal  of  exudates, 
relieve  the  symptoms. 

Even  after  complete  recovery  has  occurred  patients  are  not  free  from 
relapses,  so-called  "neuro-recidives,"  under  which  name  they  have  been 
frequently  described  by  the  Germans  in  connection  with  the  administra- 
tion of  salvarsan  injections. 

Prophylaxis 

The  prevention  of  brain  syphilis,  to  which  disease  so  many  young  and 
middle-aged  men  fall  victims,  is  essentially  the  same  as  that  of  syphilis 
in  general.  The  ignorance  prevailing  on  matters  sexual  is  alarming;  it  is 
surprising  how  many  educated  young  men  unthinkingly  throw  themselves 
into  the  arms  of  those  capable  of  transmitting  this  disease.  If  the  laity 
were  more  thoroughly  instructed  regarding  the  far-reaching  consequences 
of  a  single  infection,  brain  syphilis  would  possibly  not  occur  with  such 
alarming  frequency. 

After  syphilis  has  been  acquired  the  prophylaxis  against  brain  involve- 
ment must  consist  in  a  most  energetic  antispecific  treatment,  carried  on 
consistently  for  a  period  of  three  years.  The  patient  must  remain  under 
the  physician's  observation  for  at  least  five  years  longer,  during  which  time 
he  is  to  be  frequently  examined  for  the  development  of  the  first  suspicious 
signs  of  nervous  syphilis.  A  constantly  recurring  fact,  while  examining 
syphilitic  brain  cases,  is  the  finding  that  the  majority  of  them  had  either 
received  no  treatment  at  all  or  only  an  insufficient  amount  of  it  during 
the  early  periods  of  the  disease.  It  would  exceed  the  limits  of  this  chapter 
were  I  to  quote  the  numerous  statistics  bearing  on  this  point. 

My  own  experience  of  over  twenty  years  with  a  large  number  of  cases  of 
nervous  syphilis,  both  in  private  and  hospital  practice,  has  convinced  me  of  the 
importance  of  early  and  energetic  treatment  of  syphilis,  although  it  must  be  ad- 
mitted that  occasionally  an  individual  may  develop  a  fulminant  type  of  nervous 
syphilis  while  under  treatment  by  a  competent  physician.  These  cases  are  so 
rare  that  they  constitute  notable  exceptions.  The  fact  remains  that  the  great 
majority  of  cases  coming  to  the  neurologist's  notice  have  either  not  been  treated 
at  all,  or  insufficiently  so,  and  for  too  short  a  time,  when  the  first  manifestations 
of  syphilis  appeared.  The  fault  may  not  altogether  be  ascribed  to  the  patients. 
Perhaps  physicians  do  not  sufficiently  emphasize  the  dangers  awaiting  a  syphilitic. 
Each  patient  should  be  told  that,  although  there  is  no  absolute  safeguard  to  pre- 
vent the  worst  forms  of  syphilis  from  making  their  appearance  at  a  later  stage, 
yet  the  only  known  measure  against  such  occurrence  is  radical  and  prolonged  treat- 
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ment  early  in  the  disease.  I  further  believe  that  patients  affected  with  syphilis 
should  never  be  discharged  as  cured  until  they  have  been  under  uninterrupted 
observation  for  about  five  years  after  all  symptoms  have  disappeared,  and  when 
the  Wassennann  test  has  repeatedly  proven  negative  in  the  hands  of  competent 
laboratory  workers. 

Another  prophylactic  measure  of  vital  importance  is  the  absolute  pro- 
hibition of  marriage  to  one  who  has  had  syphilis.  If  this  command  must 
be  broken  the  individual  shall  have  been  entirely  free  from  symptoms  for 
at  least  five  years. 

In  those  syphilitics  who  are  predisposed  to  nervous  disorders  strict 
mental  hygiene  should  constantly  be  insisted  upon.  It  is  well  known  that 
nervous  syphilis  especially  attacks  individuals  who  have  either  inherited  a 
weak  nervous  system,  or  who  have  become  debilitated  by  unhygienic  habits. 
Unfortunately,  inherited  mischief  cannot  be  remedied — all  the  more  must 
patients  be  impressed  with  the  necessity  of  saving  their  mental  energies  by 
avoiding  intellectual  overexertion  and  emotional  storms.  Not  rarely  brain 
syphilis  develops  after  some  great  psychic  perturbation,  which  evidently 
had  created  a  point  of  least  resistance.  Alcoholism  is  another  factor  favor- 
ing cerebral  lues  by  the  chronic  hyperemia  which  it  produces,  thereby 
weakening  the  cerebral  tissues.  In  the  same  category  belong  sexual  ex- 
cesses, insufficient  sleep,  and  improper  diet.  As  gumma  of  the  brain  or 
syphilitic  meningitis  often  develops  after  severe  trauma,  and  as  we  are 
forced  to  recognize  the  important  role  that  injuries  to  the  head  in  general 
play  in  provoking  cerebral  lues,  syphilitic  patients  should  relinquish  occu- 
pations exposing  them  to  head  trauma  of  any  kind. 

Treatment 

In  every  case  of  already  existing  brain  syphilis  energetic  antisyphilitic 
treatment  must  be  instituted  without  delay.  If  ever  there  is  an  occasion 
for  the  immediate  application  of  heroic  remedies  it  is  in  cases  of  brain 
pressure  and  when  important  cerebral  structures  are  about  to  be  destroyed. 
Time  lost  may  here  mean  death  or  irreparable  damage  to  the  patient  and 
his  nervous  system.  The  treatment  essentially  consists  in  giving  the 
patient  as  much  mercury  and  iodids  as  he  can  take.  ^Neurologists  having 
to  deal  with  the  severest  types  of  syphilis  have  long  been  in  the  habit  of 
combining  mercury  with  the  iodids,  instead  of  giving  each  drug  singly. 
It  has  been  repeatedly  found  that  the  administration  of  iodids  alone  was 
inefficacious  until  mercury  was  added,  and  similarly  that  mercury  alone 
did  not  act  as  favorably  as  when  the  iodids  were  also  given.  The  safest 
and  quickest  method  of  getting  mercury  into  the  economy  is  by  the  in- 
tramuscular route. 

Of  the  various  preparations  of  mercury  I  prefer  the  bichlorid,  injected  into 
the  gluteal  region,  in  doses  of  %  of  a  grain  daily ;  in  fulminant  cases  even  Vfe  of  a 
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grain  twice  daily.     Some  prefer  to  inject  intramuscularly  Vs  grain   (0.008  gm.) 
of  succinamid  of  mercury  daily. 

Whichever  preparation  is  decided  upon,  every  precaution  must  bo 
taken  against  sepsis,  and  against  perforating  blood  vessels  or  depositing  the 
fluid  in  the  region  of  the  large  nerve  trunks.  The  skin  of  the  patient,  the 
hands  of  the  physician,  the  syringe,  and  the  medicine  to  be  injected  must 
be  made  as  aseptic  as  though  an  important  surgical  operation  were  being 
performed.  The  region  to  be  selected  is  the  buttock,  the  exact  spot  being 
the  center  of  a  line  drawn  from  the  anterior  superior  spine  of  the  ilium  to 
the  upper  end  of  the  intergluteal  fold,  this  point  being  well  above  and  to 
the  outer  side  of  the  important  vessels  and  nerves  emerging  from  the  pelvis 
through  the  great  sacrosciatic  foramen.  Thirty  injections  of  either  the 
bichlorid  or  succinamid  of  mercury  are  considered  a  course  of  treatment. 
During  the  mercurial  treatment  scrupulous  cleanliness  of  the  mouth  must 
be  insisted  upon.  Teeth  and  gums  are  to  be  energetically  cleansed  with  a 
3-5  per  cent,  solution  of  chlorate  of  potassium  twice  or  three  times  daily. 
When  for  some  reason  injections  cannot  be  given,  the  next  best  method 
of  administering  the  mercury  is  by  means  of  mercurial  inunctions  rubbed 
into  the  parts  nightly,  varying  the  location  with  each  rubbing. 

I  am  in  the  habit  of  prescribing  a  dram  to  a  dram  and  a  half  (4-6  gm.) 
of  the  ung.  hydrarg.  50  per  cent,  for  each  dose.  My  directions  to  the  druggist 
are  to  put  this  quantity  into  a  separate  waxed  paper.  The  patient  or  his  nurse 
is  instructed  to  rub  into  the  parts  nightly  the  contents  of  one  paper,  each  ap- 
plication lasting  about  twenty  minutes,  by  which  time  most  of  the  ointment 
will  have  been  absorbed  by  the  skin.  It  is  advisable  to  vary  the  locality  of  ap- 
plication as  much  as  possible,  in  order  to  prevent  irritation  of  the  skin.  Par- 
ticularly must  the  hairy  parts  of  the  body  be  avoided,  since  the  ointment  often 
causes  a  dermatitis  when  used  indiscriminately.  For  this  reason  I  direct  that 
the  soft  parts  of  the  body  be  chosen  in  succession,  especially  the  flexor  surfaces 
— the  groins,  the  bend  of  the  elbows,  the  popliteal  spaces,  and  the  inner  surface 
of  the  thighs.  After  each  rubbing,  a  large-sized  piece  of  lint  is  applied  over  the 
part  and  the  patient  retires  for  the  night. 

Henschen  thinks  that  the  mere  spreading  of  a  layer  of  mercurial  oint- 
ment upon  the  skin  with  subsequent  application  of  tight  bandages  is  suffi- 
cient to  cause  the  absorption  of  the  drug  and  saves  the  disagreeable  pro- 
cedure of  rubbing,  against  which  many  patients  object.  A  warm  bath  may 
be  ordered  after  each  series  of  three  rubbings.  This  treatment  is  continued 
for  about  one  month.  Simultaneously  with  the  external  mercurial  treat- 
ment, the  iliternal  administration  of  potassium  iodid  in  saturated  solu- 
tion is  followed  up  to  the  point  of  tolerance,  beginning  with  30  drops  of  a 
saturated  solution  three  times  daily  after  meals,  to  be  increased  each  suc- 
ceeding day  with  five  drops  at  each  administration  until  about  600  drops 
daily  are  being  taken. 
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I  am  a  believer  in  large  doses  of  potassium  or  sodium  iodid  for  all  forms 
of  nervous  syphilis.  My  experience,  which  coincides  with  that  of  others,  has 
taught  me  that  the  larger  the  dose  of  iodids  the  less  likelihood  is  there  of  iodism 
developing.  It  is  only  in  doses  of  7-15  grains  (0.5-1  gm.)  that  iodism  frequently 
occurs.  In  recent  years  several  substitutes  for  mercury  and  iodids  have  been 
bro.ught  forward,  and  testimonials  as  to  their  efficacy  have  been  widely  distributed. 
Personally,  I  adhere  to  the  old  and  well-tried  remedies.  The  antispecifie  treat- 
ment as  outlined  may  be  given  intermittently.  A  course  of  "mixed"  treatment 
(mercury  and  iodids)  may  be  administered  for  a  period  of  six  weeks;  this  is 
followed  by  a  period  of  six  weeks  of  complete  rest,  during  which  good  food  and 
tonics  only  are  to  be  given.  At  the  expiration  of  this  time  another  course  of 
treatment  is  instituted,  which  is  again  followed  by  a  similar  rest.  During  the 
fii*st  year  or  two  after  the  development  of  cerebral  syphilis  my  plan  is  to  alter- 
nate treatment  in  the  manner  indicated.  During  the  intervals  of  specific  treat- 
ment the  patient  is  not  only  given  tonics,  but  is  forbidden  to  exert  himself,  eilher 
mentally  or  physically.  After  a  series  of  such  courses  of  treatment,  at  the  ex- 
piration of  the  first  or  possibly  the  second  year,  the  patient  is  urged  to  take 
two  courses  of  treatment  annually  during  the  next  five  years.  A  single  course  of 
the  mixed  treatment  each  year  is  then  insisted  on  for  the  remainder  of  the  pa- 
tient's life. 

SaJvarsan  Treatment. — A  little  over  a  year  ago  began  the  era  of  the 
new  treatment  of  syphilis  by  means  of  an  arsenical  preparation  called 
*'606,"  and  now  sold  under  the  trade  name  salvarsan.  As  with  all  new 
methods  of  treatment,  enthusiasm  at  first  ran  too  high.  With  the  arrival 
of  some  unfavorable  reports  after  the  remedy  began  to  be  used  extensively, 
many  have  not  only  cooled  off  in  their  enthusiasm,  but  some  have  even 
gone  to  the  other  extreme,  namely,  they  condemn  the  entire  treatment. 
This  is  a  mistake.  Large  experience  and  observation  over  longer  periods 
of  time  will  undoubtedly  teach  us  more  exact  indications  and  contraindi- 
cations for  the  use  of  this  powerful  and  efficacious  remedy.  Even  to-day 
very  few  deny  the  superiority  of  salvarsan  over  mercury  in  fresh  cases  of 
general  syphilis.  Opinions  are  still  divided,  however,  as  to  the  efficacy 
of  the  new  drug  in  nervous  syphilis,  including  the  parasyphilitic  disor- 
ders. Some  contend  that,  following  an  injection  of  salvarsan,  symptoms 
have  either  become  aggravated,  or  else  new  ones  have  arisen.  Even  deaths 
have  resulted  from  its  incautious  administration.  There  are  but  few 
physicians  who  still  hesitate  to  employ  this  remedy  in  the  early  stages  of 
syphilis.  It  is  in  the  later  periods,  during  the  time  when  nervous  syphilis 
is  prevalent,  that  most  physicians  will  assume  a  conservative  attitude  re- 
garding its  application.  Neurologists  and  general  practitioners  will  no 
doubt  employ  this  remedy  more  frequently  when  they  can  be  assured  that  it 
acts  more  rapidly  and  that  results  are  more  permanent  than  with  the  treat- 
ment hitherto  followed.  Such  assurance  has  not  been  forthcoming  in  suffi- 
cient strength  to  warrant  one  to  abandon  the  known  old  for  the  unknown 
new.  Further,  we  must  have  more  reliable  data  in  reference  to  the  dan- 
gers accompanying  or  following  its  use  in  cerebral  and  spinal  lesions.  To 
give  the  reader  an  impartial  view  of  the  present  states  of  sa,lvarsaQ  treat- 
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ment  in  cerebral  syphilis  it  has  seemed  best  to  quote  in  abstract  the  opin- 
ions relative  thereto  of  those  who  have  had  large  opportunities  to  test  the 
value  of  the  new  drug.  I  have  purposely  declined  to  cite  my  own  experi- 
ence or  to  draw  conclusions  therefrom,  as  the  former  is  limited  and  in- 
sufficient to  form  an  opinion.  Salvarsan  was  first  used  on  the  European 
continent  and  it  is  becoming  to  permit  Continental  writers  to  cite  their 
results  and  proclaim  their  views. 

On  September  20,  1910,  at  the  meeting  of  the  "Deutsche  Naturforschep 
und  Aertze,"  in  Koenigsberg,  Germany,  the  entire  subject  of  salvarsan  was 
thoroughly  discussed,  and  it  will  not  be  amiss  to  draw  our  information 
from  the  authorities  present  at  that  meeting. 

According  to  l»[eisser,  one  of  the  foremost  workers  with  the  new  rem- 
edy, there  is  neither  immunity  nor  active  and  passive  immunization,  nor  is 
there  a  distinct  serum  therapy  for  syphilis ;  on  the  contrary,  we  depend 
entirely  upon  chemical  means  in  the  treatment  of  this  affection.  As  a 
positive  Wassermann  test,  according  to  our  present  views,  indicates  the 
existence  of  active  syphilis,  although  a  negative  test  may  only  mean  that 
there  are  too  few  spirochetes  to  give  the  complement-binding  reaction, 
it  is  our  duty  to  treat  syphilis  in  its  early  stages  in  such  manner  as  to 
kill  as  many  of  the  spirochetes  as  possible  and  to  prevent  a  subsequent 
reawakening  of  the  few  remaining  ones.  He  further  advises  the  use  of 
salvarsan  in  a  suspension  of  olive  oil  as  less  irritating  than  any  of  the 
other  methods.  He  insists  that  each  dose  be  freshly  prepared.  The  injec- 
tion is  made  intramuscularly  into  the  upper  and  outer  border  of  the  gluteal 
region.  He  makes  repeated  injections  of  the  usual  dose  (0.6  gm.),  three 
to  six  weeks  apart,  introducing  a  course  of  mercurial  treatment  during  the 
interval.  After  outlining  his  method  of  treating  the  manifest  symptoms  of 
lues,  he  pronounces  the  dictum  that  a  syphilitic  must  be  treated  continu- 
ously, as  in  his  experience,  after  the  Wassermann  has  been  negative  a  num- 
ber of  times,  recurrences  with  positive  Wassermann  are  still  likely  to  ap- 
pear, it  being  impossible  to  distinguish  the  uncured  latent  cases  from 
those  that  are  permanently  cured.  Only  after  many  tests  have  repeatedly 
proved  negative  should  treatment  be  discontinued. 

Ehrlich  himself  on  the  same  occasion  enumerated  what  he  considered 
recognized  facts  in  connection  with  salvarsan  therapy:  (1)  That  the 
specific  effect  of  salvarsan  is  to  kill  the  spirochetes.  When  destruction 
does  not  take  place  he  thinks  the  dose  was  either  too  small,  absorption  in- 
sufficient, or  the  spirochetes  have  become  "arsenfest,"  an  expression  which 
indicates  essentially  that  arsenic  does  not  destroy  them.  (2)  The  ex- 
istence of  specific  antibodies  in  syphilis  was  proved  by  the  curative  effect 
upon  syphilitic  infants  of  the  milk  of  syphilitic  mothers  who  had  pre- 
viously received  salvarsan  treatment.  As  a  further  proof  he  cites  the  bene- 
ficial effect  upon  the  specific  lesions  of  syphilitic  infants  from  the  serum 
of  patients  treated  with  salvarsan.     A  single  remaining  spirochete,  he 
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sajs,  is  capable  of  producing  a  recurrence  of  symptoms.  (3)  As  regards 
the  effect  of  salvarsan  on  the  Wassermann  reaction  this  is  variously  stated 
by  different  observers.  He  explains  the  phenomenon  sometimes  observed 
of  a  positive  reaction  appearing  after  salvarsan,  thus :  Prior  to  the  injec- 
tion the  Wassermann  was  negative,  because  there  were  too  few  spirochetes 
to  give  the  reaction.  Immediately  after  salvarsan  has  begim  to  dissolve  the 
few  remaining  spirochetes  and  to  cause  absorption  of  the  endotoxins,  the 
blood  will  show  a  positive  Wassermann,  owing  to  these  metabolic  products 
being  taken  up  by  it.  Under  these  conditions  this  should  only  be  con- 
sidered a  reaction  of  the  organism  toward  endotoxins  and  the  result  of  a 
final  cleaning-up.  The  finding  of  a  positive  Wassermann  following  an  in- 
jection, when  it  had  been  previously  negative,  may  become  of  importance 
in  differential  diagnosis.  Any  case  showing  a  positive  Wassermann  after 
treatment  cannot  be  considered  cured.  When  the  positive  reaction  becomes 
negative  and  remains  so,  either  a  cure  has  occurred,  or  else  a  transient 
negative  phase  has  been  created  by  the  injection,  which  killed  a  number  of 
spirochetes — the  rest  being  incapable  of  producing  a  positive  reaction. 
Only  after  the  multiplication  of  the  surviving  spirochetes  later,  which 
depends  upon  their  number  and  on  the  degree  of  damage  inflicted  upon 
them,  also  on  the  quantity  and  quality  of  the  antibodies  produced — will  a 
positive  Wassermann  reaction  appear.  This  must  be  considered  as  a  re- 
currence without  the  external  phenomena,  which  suggests  the  necessity  for 
additional  injections.  (4)  The  so-called  Herxheimer  reaction  Ehrlich 
regards  as  a  sign  of  the  insufficient  action  of  the  remedy  upon  the  spi- 
rochetes, because  of  too  small  a  dose,  which  does  not  kill,  but  merely  irri- 
tates, and  stimulates  the  production  of  large  quantities  of  toxins.  The 
rapidity  with  which  certain  painful  syphilitic  affections  are  favorably  in- 
fluenced by  a  single  injection  of  the  remedy  Ehrlich  explains  as  the  func- 
tional effect  of  the  neutralization  by  salvarsan  on  the  secretory  products 
of  the  spirochetes.  The  time,  he  thinks,  was  too  short — sometimes  only 
twenty-four  hours — to  cause  anatomical  changes.  When  Ehrlich  made 
this  report  he  had  in  his  possession  the  records  of  ten  thousand  cases 
treated  with  salvarsan.  He  was  positive  then  that  not  the  slightest  damage 
to  the  eye  could  be  attributed  directly  to  the  remedy  itself.  In  a  single 
instance  only  was  death  produced  by  an  injection,  of  which  he  felt  certain 
that  it,  the  injection,  was  the  sole  cause.  That  accident  was  probably  due 
to  shock,  and  he  expresses  the  hope  that  similar  occurrences  may  be  pre- 
vented by  improved  methods  of  administering  the  remedy.  The  other  fatal 
cases,  about  a  dozen  in  all,  have  occurred  exclusively  in  patients  suffering 
from  a  serious  affection  of  the  nervous  system,  such  as  tabes  with  cystitis 
and  cachexia,  bulbar  symptoms,  extensive  cortical  softenings,  and  other 
similar  lesions.  In  one  case  of  syphilitic  disease  of  the  phrenic  nerve,  of 
which  the  anterior  roots  upon  their  exit  from  the  upper  cervical  cord  were 
imbedded  in  a  specific  exudate  and  had  become  slightly  degenerated,  the 
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reaction  after  an  injection  produced  irritation  and  compression  of  the 
already  diseased  nerve,  and  the  case  terminated  by  sudden  respiratory 
paralysis.  Salvarsan  should  therefore  not  be  used  until  all  the  circum- 
stances of  a  case  are  carefully  considered.  When  hopeless  cases  are  in- 
jected with  "606,"  and  the  patient  subsequently  dies,  the  death  must  not 
be  attributed  to  the  remedy.  On  the  other  hand,  even  in  hopeless  cases  the 
remedy  has  saved  lives.  In  fatal  cases  it  is  not  the  direct  poisoning  of 
the  nervous  system  by  the  remedy  which  produces  the  result,  but  a  process 
analogous  to  the  Herxheimer  reaction,  with  the  important  difference  that 
here  vital  centers  are  affected.  He  advises  not  to  use  salvarsan  in  ad- 
vanced cases  of  general  paresis  and  when  disease  of  the  heart  or  vascular 
system  is  present.  In  one  patient  who  died  immediately  after  an  injec- 
tion a  ruptured  aneurysm  was  found  upon  a  post-mortem  examination; 
evidently  he  would  have  died  shortly  without  the  injection.  Removal  of 
the  spirochetes  by  no  means  cures  a  serious  vascular  disease  with  its  fatal 
consequences. 

In  speaking  of  the  various  modes  of  administering  the  remedy  Ehrlich 
says  that  intravenous  injections  in  doses  of  0.6  gm.  will  be  unaccompanied 
by  unpleasant  effects  in  persons  of  average  strength,  and  usually  act 
quickly.  He  recommends  the  combination  of  intravenous  and  subcutane- 
ous injections.  Treatment  is  begun  with  0.4  to  0.5  gm.  intravenously, 
and  after  two  to  four  days  a  subcutaneous  or  intramuscular  injection  of 
the  neutral  emulsion  is  given.  In  nervous  syphilis  Ehrlich  cautions 
against  exceeding  the  dose  of  0,4  gm.,  as  the  patients  are  hypersensitive  to 
the  drug  and  may  react  unfavorably.  Indeed,  the  smaller  doses  suffice  to 
kill  the  few  spirochetes  present  in  syphilis  of  the  nervous  system. 

Wechselmann  has  obtained  remarkable  results  in  a  number  of  cases  of 
choked  disk  and  optic  neuritis.  He  has  also  tried  the  remedy  in  early  and 
advanced  optic  atrophy  in  the  hope  of  causing  an  arrest  of  the  process. 
The  symptoms  have  never  become  aggravated  as  a  result  of  this  treatment. 
In  his  opinion  recent  optic  neuritis  is  no  contraindication  to  treatment. 

Again  taking  up  the  question  of  salvarsan  as  a  nerve  poison,  Ehrlich 
writes  in  the  Berliner  klinische  Wochenschrift,  1910,  substantially  as 
follows:  Among  the  twenty-five  to  thirty  thousand  patients  who  have 
been  treated  with  salvarsan  there  was  only  one  case  in  which  a  previously 
healthy  eye  showed  signs  of  beginning  optic  atrophy  after  injection.  This 
jiatient  had  been  treated  with  some  form  of  arsenic  before  receiving  "606," 
which  might  have  produced  a  hypersensitiveness  of  the  optic  nerve.  Re- 
garding the  reported  affections  of  the  vestibular  nerve  after  treatment  with 
"606,"  they  were  nothing  more  nor  less  than  Herxheimer  reactions  appear- 
ing in  a  latent  syphilitic  nerve  trunk,  and  not  produced  by  the  drug.  This 
nerve  is  particularly  susceptible  because  of  its  peculiar  situation  in  a  nar- 
row bony  canal.  Other  involvements  of  the  cranial  nerves,  especially  of 
the  acoustic  and  facial,  also  of  the  optic  nerve,  are  not  due  to  the  arsenic  of 


TREATMENT  485 

the  remedy,  but  to  the  disease  itself.  All  of  these  nerve  complications 
occurred  in  the  early  stages  of  syphilis — from  the  second  to  the  eighth 
month,  a  period  during  which  the  entire  organism  is  saturated  with 
spirochetes.  Besides,  the  patients  had  only  received  a  single  small  injec- 
tion. In  such  cases  it  is  advisable  to  give  another  injection  and  to  repeat 
this  in  three  to  four  weeks,  reinforcing  the  treatment  with  salvarsan  by 
the  administration  of  mercury  during  the  interval.  Wherever  this  method 
was  followed  the  results  were  excellent. 

Especially  noteworthy  are  Oppenheim's  experiences  with  salvarsan. 
Of  his  ten  cases  of  brain  syphilis  one  case  of  basal  gummatous  meningitis 
showed  remarkable  improvement  after  two  injections  of  salvarsan  in  the 
dose  of  0.3  gm.  each.  In  a  second  case  serious  meningeal  and  pontine 
symptoms  disappeared  within  four  weeks.  In  two  other  cases  he  could  not 
express  an  opinion  because  they  were  too  recent,  although  improvement 
had  already  set  in.  In  the  fifth  case  no  result  was  obtained,  perhaps  be- 
cause of  mistaken  diagnosis,  the  disease  probably  not  being  specific.  The 
sixth  case,  an  optic  neuritis,  showed  marked  improvement.  In  three  other 
cases — two  with  advanced  psychic  symptoms,  hemiplegia  and  pupillary  phe- 
nomena ;  one  with  syphilitic  endarteritis — the  remedy  proved  ineffective. 
In  the  tenth  case,  similar  to  those  that  were  uninfluenced  by  treatment, 
except  that  there  was  also  aphasia  present,  there  was  slight  improvement 
in  the  subjective  and  objective  symptoms. 

Michaelis  also  reports  excellent  results  with  salvarsan  in  the  treatment 
of  syphilitic  brain  diseases.  He  publishes  instances  in  which  the  remedy 
had  a  prompt  effect  and  caused  the  rapid  disappearance  of  symptoms  in 
cases  of  gummatous  cerebral  lues  with  headache,  cranial  nerve  involve- 
ment, vomiting,  choked  disk,  and  psychic  disturbances.  The  steady  im- 
provement he  had  been  able  to  see  from  day  to  day.  In  six  cases  of  com- 
plete choked  disk  salvarsan  had  caused  their  disappearance  in  all  except 
one,  which  he  had  been  unable  to  follow  up.  In  none  of  the  cases  had 
there  been  unpleasant  after-effects.  Nevertheless,  he  advises  to  begin  with 
a  small  dose  and  to  increase  the  same  at  the  second  injection.  With  simi- 
lar success  he  had  treated  a  case  of  syphilis  of  the  pons  with  clonic  con- 
vulsions in  the  muscles  of  deglutition ;  also  syphilitic  hemiplegia  upon  an 
ondarteritic  basis.  He  calls  the  treatment  of  active  cerebral  lues  with 
salvarsan  "a  very  grateful  task,"  but  he  also  advises  its  use  in  old  cases 
of  paralysis  and  contractures,  as  one  can  never  be  certain  how  much  of  the 
pathology  is  still  recent  and  consequently  removable. 

It  must  not  be  assumed  from  the  sanguine  remarks  of  the  authors 
quoted  in  abstract  that  the  new  treatment  has  acquired  only  friends.  On 
the  contrary,  tliere  are  many  who  think  it  dangerous  to  use  salvarsan  at 
any  time,  and  strongly  urge  a  return  to  the  old  treatment.  A  series  of 
reports  have  been  published  on  the  so-called  neuro-recurrences  after  the 
injections,  attributable  to  the  drug  itself. 
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Finger,  for  instance,  in  speaking  of  salvarsan  in  a  recent  communica- 
tion, says  that  it  has  only  symptomatic  efficacy,  while  its  by-effects  may 
be  disagreeable.  In  regard  to  neuro-reciirrences  he  says  that,  owing  to  his 
having  been  able  to  keep  in  view  over  75  per  cent,  of  the  500  patients  he 
has  treated  with  salvarsan,  he  found  that  forty-fonr,  or  nine  per  cent.,  pre- 
sented neuro-recnrrences.  In  other  clinics  the  patients  have  probably  been 
lost  track  of  before  the  neiiro-recurrences  had  had  time  to  develop — this  he 
is  convinced  is  the  explanation  why  Wechselmann  and  others  have  had 
only  from  0.2  to  1  per  cent,  of  neiiro-recnrrences  in  their  practice.  The 
frequency  and  the  early  development  of  these  nervous  troubles  render  them 
something  entirely  new  in  syphilis.  During  the  same  period  he  encoun- 
tered only  five  cases  of  neuro-recurrence  among  about  2,000  patients 
treated  with  mercury  and  iodid  alone.  He  adds  that  when  Benario  points 
to  the  122  cases  of  neuro-recurrences  under  mercury  alone  he  has  found  in 
the  literature,  and  contrasts  them  with  the  194  under  salvarsan,  he  forgets 
to  mention  in  how  many  thousands  and  thousands  of  mercury  cases  this 
proportion  developed.  The  percentage  is  the  vital  point,  and  this  Benario 
disregards.  Finger  has  had  as  many  cases  of  neuro-recurrences  among 
his  500  salvarsan  patients  as  Mauriac  encountered  among  10,000  syphi- 
litics  in  the  course  of  thirty  years.  All  the  clinical  phenomena  of  the  neuro- 
recurrences  seem  to  be  manifestations  of  syphilis  of  the  brain  on  the  basis 
of  a  syphilitic  arteritis ;  that  is,  a  primary  vascular  affection  with  secon- 
dary involvement  of  the  cranial  nerves.  All  the  manifestations  of  chronic 
arsenic  poisoning  are  the  result  of  a  primary  toxic  action  on  the  capillaries. 
The  primary  injury  responsible  for  the  neuro-recurrences  is  that  from  the 
arsenic  on  the  capillaries;  the  localization  of  the  virus  at  the  points  of 
lesser  resistance  is  the  secondary  process.  Finger  recalls  that  two  of  his 
patients,  apparently  entirely  healthy  except  for  recent  syphilis,  died  with 
brain  symptoms  not  very  long  after  an  injection  of  salvarsan,  and  necropsy 
revealed  recent  tuberculous  meningitis,  traceable  to  a  softened  bronchial 
lymph-node.  The  evidence  suggests  that  the  salvarsan  had  set  up  a  de- 
structive process  in  the  tuberculous  lymph-node,  and  this  entailed  the  tu- 
berculous meningitis.  This  danger  was  illustrated  in  a  further  case  in 
which  a  child  with  chronic  otitis  media  also  succumbed  to  fresh  suppura- 
tive meningitis  soon  after  salvarsan  treatment.  The  tendency  to  recur- 
rence of  lues  cerebri  is  well  known,  but  he  has  witnessed  in  several  cases 
neuro-recurrences  after  the  recurrences.  Mercury  given  in  conjunction 
with  the  salvarsan  does  not  seem  to  be  able  to  ward  off  danger,  he  remarks, 
and  points  to  three  cases  of  fatal  hemorrhagic  encephalitis  which  have 
been  published.  In  conclusion  he  says  that  as  neuro-recurrences  were  ob- 
served in  four  per  cent,  of  his  patients  with  primary  and  with  tertiary 
syphilis,  and  in  12  per  cent,  in  the  secondary  stage,  he  repudiates  salvar- 
san treatment  of  syphilis,  especially  in  the  early  secondary  stage.  In  the 
same  article  he  says  the  old  assumption  as  to  the  importance  of  vigorous 
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local  mercurial  treatment  has  been  reinforced,  not  only  for  the  primary 
sore,  but  for  all  external  manifestations  at  any  stage,  by  the  recent  dis- 
coveries in  regard  to  syphilis,  as  also  the  impression  that  treat- 
ment has  to  be  long  kept  up,  until  the  Wassermann  reaction  becomes 
negative  at  each  course  of  treatment  and  finally  becomes  permanently 
negative. 

In  an  article  published  in  the  Munchener  medizinische  Wochenschrift 
of  N^ovember  21,  1911,  Ehrlich  again  reviews  the  entire  subject  of 
salvarsan  therapy.  Of  interest  to  us  are  the  points  having  a  bearing  on 
nervous  syphilis.  The  new  treatment,  he  maintains,  is  being  misjudged 
by  attributing  to  it  every  accident  occurring  in  the  course  of  syphilis. 
Many  of  the  unfavorable  results  were  due  to  faulty  technique.  The  symp- 
toms of  fever,  headache,  vomiting,  and  diarrhea,  which  occasionally  follow 
a  salvarsan  injection  and  may  persist  for  several  days,  have  been  proven 
by  Wechselmann  to  be  caused  by  the  high  bacterial  content  of  the  water 
used  in  making  the  solution  to  be  injected.  Upon  Ehrlich's  suggestion 
Dr.  Yakimoff  has  investigated  this  point  experimentally  by  introducing 
into  animals  affected  with  trypanosomiasis  small  quantities  of  dead  bac- 
teria, and  he  found  their  usual  toxicity  increased  thereby  from  ten  to 
thirteen  times.  It  is  these  fever-producing  dead  bacteria  contained  in 
so-called  sterile  water  used  in  preparing  salvarsan  for  injection  that  he 
holds  responsible  for  the  reawakening  of  old  tuberculous  processes  and  also 
for  the  development  of  neuro-recurrences.  Possibly  similar  conditions 
surrounding  the  administration  of  salvarsan  in  Vienna  may  explain  the 
great  frequency  of  neuro-recurrences  in  Finger's  clinic.  To  prevent  un- 
necessary and  harmful  complications  Ehrlich  urges  that  every  dose  of  sal- 
varsan be  prepared  with  freshly  distilled  water.  The  after-effects  of  sal- 
varsan upon  the  nervous  system  he  divides  into  two  kinds — those  which 
appear  soon  after  an  injection,  and  those  noted  two  weeks  to  four  months 
thereafter.  The  early  symptoms  are  the  equivalent  of  the  Ilerxheimer 
reaction  upon  the  skin,  with  the  difference  that  here  it  occurs  in  nerve 
trunks  situated  in  narrow  bony  canals  and  consequently  is  accompanied  by 
greater  discomfort.  Another  difference  is  that  in  the  nerves  the  reaction 
takes  place  much  later — 24  to  48  hours  after  injection — which  may  be 
accounted  for  by  their  poor  blood  supply,  the  salvarsan  circulating  in  the 
blood  being  slower  in  reaching  them.  So  soon  as  this  has  occurred  the 
swelling  and  irritation  of  the  nerve  may  institute  a  series  of  functional 
disorders,  commonly  of  the  auditory  apparatus.  The  later  reactions  are 
probably  caused  by  the  few  remaining  spirochetes  subsequently  multi- 
plying in  sufficient  numbers  to  produce  similar  disagreeable  symptoms. 
These  are  the  neuro-recurrences  (neurorecidive)  so  often  reported  in  the 
literature  during  the  past  few  months.  Ehrlich  refers  to  Benario's  sta- 
tistical studies  of  the  neuro-recurrences,  which  for  him  settle  the  point 
that  the  latter  are  not  caused  by  arsenic.     After  searching  through  the 
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literature  for  a  given  period,  with  a  view  of  ascertaining  the  exact  number 
of  neuro-recurrences  both  from  salvarsan  and  from  mercury,  he  discovered 
that  during  the  same  period  there  were  123  neuro-recurrences  from  mer- 
cury and  194  from  salvarsan.  Benario's  statistics,  made  at  a  time  when 
salvarsan  was  even  more  frequently  used  than  mercury,  tends  to  disprove 
the  contention  that  neuro-recurrences  are  rare  with  mercurial  medication. 
Ehrlich  thinks  Finger's  ten  per  cent,  of  neuro-recurrences  remarkable  and 
as  standing  in  direct  contrast  with  the  smaller  percentages  of  other  large 
clinics.  He  devotes  considerable  discussion  to  the  causation  of  the  nervous 
symptoms,  and  he  comes  to  the  conclusion  that  they  are  not  produced  by 
the  arsenic,  but  by  young  spirochetes  which  have  become  mature  after 
salvarsan  had  cleared  the  field.  In  speaking  of  the  fatalities  from  the 
new  drug,  he  reiterates  his  statements  of  a  year  ago,  that  most  cases  were 
either  hopeless  from  the  beginning,  or  that  the  technique  was  at  fault  and 
the  prescribed  contraindications  for  its  use  had  not  been  followed.  In 
patients  who  suifer  from  cardiovascular  disease,  he  advises  to  begin  treat- 
ment with  doses  of  0.1  gm.  In  looking  over  the  number  of  deaths  from 
this  remedy  he  remarks  that,  considering  the  numerous  injections  given 
during  the  past  year  (several  hundred  thousand),  there  had  been  fewer 
accidents  from  this  drug  than  from  chloroform.  He  warns  against  the 
use  of  large  doses  in  patients  showing  nervous  manifestations  early  in  the 
disease.  In  addition  he  recommends  that  proper  care  be  exercised  during 
the  first  few  days  after  an  injection.  One  should  be  prepared  to  combat 
threatening  symptoms  of  cerebral  pressure  by  brain  puncture  or  trephin- 
ing. He  advises  as  a  routine  treatment  an  intensive  initial  course  of  sal- 
varsan either  alone  or  in  combination  with  mercury,  controlled  during  the 
first  six  to  eight  months  by  frequent  Wassermann  tests.  If  at  the  expira- 
tion of  this  period  the  Wassermann  has  remained  negative,  some  time  is 
allowed  to  elapse  before  a  so-called  provocative  Wassermann  is  made,  which 
is  repeated  at  the  expiration  of  another  six  months.  This  mode  of  pro- 
cedure will  enable  us  to  differentiate  the  cured  cases  from  those  others 
requiring  still  more  treatment. 

Sufficient  has  been  stated  in  the  foregoing  to  give  the  reader  a  fair 
resume  of  the  subject  and  to  serve  him  as  a  guide  in  the  administration  of 
salvarsan  in  cerebral  syphilis.  I  believe  for  some  time  to  come  at  least 
it  will  be  best  to  adhere  to  the  "mixed  treatment"  in  all  forms  of  nervous 
syphilis. 

Regarding  the  permanent  paralytic  disorders  resulting  from  the  effects 
of  brain  syphilis,  they  require  the  same  treatment  as  though  they  were  of 
non-specific  origin.  Electricity,  massage,  and  orthopedic  measures  will 
come  in  whenever  there  are  any  indications  for  their  use. 

With  Horsley  and  others  I  am  of  the  opinion  that,  if  a  syphilitic  tumor 
shows  no  signs  of  improvement  after  a  six  weeks'  course  of  energetic  treatment 
with  mercury  and  iodids,  the  further  treatment  must  be  surgical,  and  carried  out 
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as  though  the  neoplasm  were  non-specific.     After  the  removal  of  luetic  growths 
patients  have  seemed  to  respond  more  readily  to  the  usual  antispecific  medication. 

PROGRESSIVE  PARALYSIS  OF  THE  INSANE 

{Dementia  Paralytica) 

Etiology. — The  most  important  cause  of  general  paresis  is  syphilis, 
either  congenital  or  acquired.  With  tabes  the  disease  is  classed  as  a 
metasyphilitic  disorder,  for  there  is  an  appreciable  interval  of  time  be- 
tween infection  and  the  development  of  symptoms — ten  or  more  years. 
On  account  of  the  absence  of  existing  specific  lesions  in  brain  and  spinal 
cord,  and  because  of  the  inefiicacy  of  antispecific  medication,  it  is  thought 
that  the  syphilis  itself  has  disappeared,  but  has  left  behind  toxins.  The 
latter  so  modify  the  nutrition  of  nerve  tissues  that  they  become  prone 
to  degenerate  on  small  provocation.  The  strongest  proof  for  the  syphilitic 
etiology  has  only  recently  been  brought  forward  by  the  almost  invariable 
presence  of  a  positive  Wassermann  in  the  blood  and  spinal  fluid  of  the 
paretic.  It  would  appear  that  something  more  than  a  history  of  syphilis 
is  required  to  produce  paresis,  for  many  have  had  syphilis  and  but  few 
develop  general  paresis.  In  the  majority  of  instances  the  development 
of  the  disease  was  preceded  by  either  chronic  alcoholism,  mental  strain, 
or  trauma  to  the  head. 

Pathology. — The  cerebral  convolutions,  especially  the  frontal  lobes, 
appear  atrophied  and  the  membranes  are  adherent  and  thickened.  Numer- 
ous nerve-cells  have  either  disappeared  or  have  become  shrunken.  There 
is  loss  of  commissural  and  of  tangential  fibers.  In  many  instances  simi- 
lar changes  have  been  observed  in  the  posterior  columns  of  the  spinal  cord. 

Symptoms. — The  first  evidence  of  general  paresis  usually  appears  in 
the  mental  sphere.  The  patient  becomes  irritable,  unstable ;  he  fre- 
quently alternates  between  depression  and  exaltation.  The  intellectual 
disturbances  assume  characters  varying  in  different  individuals.  In  many 
cases  forgetfulness  is  noticed  early  by  the  patient's  friends  or  family, 
particularly  when  it  entails  money  losses.  In  one  occupying  a  subordinate 
station  in  life  mental  deficits  may  for  a  long  time  remain  unrecognized. 
There  is  scarcely  a  picture  of  mental  disease  which  has  not  been  repro- 
duced by  general  paresis — from  slight  depression  to  the  most  violent  at- 
tack of  mania.  These  episodes  are  mostly  of  short  duration  and  differ 
from  the  functional  psychoses,  which  they  simulate  by  their  grotesqueness 
and  absurdity.  In  doubtful  cases  the  presence  of  physical  signs  enables 
a  correct  diagnosis  to  be  made.  Occasionally  general  paresis  is  ushered  in 
with  convulsions  indistinguishable  from  those  occurring  in  ordinary  epi- 
lepsy. After  each  attack  mental  and  physical  deterioration  becomes  more 
marked.     If  the  patient  is  a  skilled  mechanic  he  loses  his  dexterity  and 
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is  compelled  to  abandon  his  work,  although  he  may  still  be  capable  of 
performing  coarse  labor.  As  a  general  rule  the  last  acquired  and  least 
organized  accomplishments  are  the  first  to  disappear. 

It  will  only  be  necessary  to  enumerate  the  most  important  physical 
signs  of  general  paresis.  They  are:  (1)  pupillary  inequalities,  sluggish 
or  absent  light  reflex  (Argyll-Robertson  pupil)  in  one  or  both  pupils;  (2) 
ocular  palsies;  (3)  slight  asymmetry  (paresis)  of  face,  tongue,  or  mus- 
cles of  palate;  (4)  weakness  in  the  lower  extremities  (slight  hemiparesis)  ; 
(5)  speech  disturbances;  (6)  disorders  of  locomotion:  spasticity,  ataxia, 
or  paralysis;  (7)  sensory  troubles  (hypalgesia)  ;  (8)  exaggeration,  in- 
equality, or  absence  of  tendon  reflexes;  (9)  sphincter  paralysis;  (10)  optic 
atrophy. 

The  symptoms  commonly  observed  when  the  patient  is  brought  to  the 
physician  are  the  presence  of  unequal  pupils,  which  fail  to  react  to  light, 
irregular  tremors  in  lips,  tongue,  and  hands,  and  peculiar  speech  disturb- 
ances. When  the  patient  attempts  to  repeat  test  sentences,  as  ''Round  a 
rugged  rock  the  ragged  rascal  ran,"  or  "Peter  Piper  picked  a  peck  of 
pickled  peppers,"  "truly  rural,"  "National  hospital  for  the  paralyzed  and 
epileptics,"  he  either  forgets  entire  words  or  mispronounces  and  swallows 
whole  syllables.  During  conversation  his  facial  musculature,  including 
the  tongue,  flickers  and  trembles.  There  are  decided  tremor  and  marked 
incoordination  in  hands  and  fingers  when  tested  in  the  usual  way,  as  by 
having  patient  spread  his  fingers,  or  touch  his  nose  with  the  index  finger. 
The  handwriting  likewise  betrays  tremor,  incoordination,  and  general 
failure  of  the  intellect.  The  deep  reflexes  may  be  entirely  absent  or  un- 
equally exaggerated.  Por  convenience  of  description  the  symptoms  have 
been  classified  into  three  groups  and  have  been  assigned  to  the  three  stages 
of  the  disease. 

(1)  The  prodromal  symptoms,  occurring  in  the  incipient  stages,  are 
much  like  those  of  neurasthenia,  except  that  here  there  are  forgetfulness, 
lack  of  correct  judgment,  and  a  noticeable  deficiency  of  tact. 

(2)  The  fully  developed  disease  may  appear  either  as  exaltation 
(mania)  or  marked  depression  (melancholia).  At  one  time  hallucinatory 
excitement  may  be  the  prevailing  mood;  at  another  time  all  these  states 
alternate  and  a  circulatory  psychosis  may  be  simulated. 

(3)  In  the  final  stage  the  psychic  outbreaks  subside  and  a  slowly 
progressive  dementia  develops,  during  which  the  patient  is  reduced  to 
a  vegetative  automaton,  requiring  as  much  care  as  an  infant. 

It  must  not  be  forgotten  that  the  division  into  stages  is  only  schematic. 
One  stage  often  merges  imperceptibly  into  the  other,  and  long  remissions 
may  occur  between  stages.  At  any  stage  the  disease  may  be  interrupted 
by  apoplectic  attacks,  which  are  characterized  by  the  development  of 
transient  hemiplegias  and  are  sometimes  accompanied  by  epileptiform 
convulsions,  rises  in  temperature  and  loss  of  consciousness.     The  paralytic 
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attacks  are  usually  mild,  and  the  symptoms  rarely  last  more  than  a  few 
days. 

Differential  Diagfnosis. — In  the  early  stages  the  disease  may  be  con- 
founded with  neurasthenia.  In  fact,  for  some  little  time  a  definite  diag- 
nosis may  be  impossible,  but  differences  will  soon  be  noted  between  the 
simple  fatigue  symptoms  of  neurasthenia  and  the  incipient  mental  de- 
terioration of  general  paresis.  Of  course  there  can  be  no  diagnostic  diffi- 
culties when  the  physical  signs  of  the  disease  appear.  But  even  without 
these  we  may  recognize  the  nature  of  the  malady  by  making  detailed 
searching  inquiries.  We  may  learn  that  the  patient  himself  is  not  wor- 
ried about  his  difficulties,  but  that  his  friends  are,  who  bring  him  to  the 
physician,  because  they  have  seen  the  patient  becoming  transformed  into 
an  irritable,  careless,  and  otherwise  strange  being.  It  is  quite  otherwise 
with  the  neurasthenic,  who  is  himself  v6ry  much  concerned  about  the 
reason  for  his  illness  and  asks  a  thousand  and  one  questions. 

Among  the  several  conditions  which  have  to  be  differentiated  from 
general  paresis  must  be  especially  mentioned  the  mental  deteriorations  of 
chronic  alcoholism  and  of  certain  forms  of  brain  syphilis,  also  non-specific 
tumors  of  the  frontal  lobe. 

As  against  any  of  the  non-luetic  diseases  we  have  an  excellent  means 
of  differentiation  in  the  Wassermann  test,  but  not  when  brain  syphilis  is 
in  question.  A  positive  Wassermann  indicates  that  there  is  either  syphilis 
or  general  paresis,  nothing  more.  At  this  point  it  must  be  emphasized 
that  while  the  positive  Wassermann  does  not  aid  materially  in  differential 
diagnosis,  for  the  reasons  stated,  a  negative  reaction  is  of  considerable  as- 
sistance in  a  suspected  case  of  general  paresis — it  practically  excludes  it. 
Wassermann  is  positive  in  the  blood  in  from  95  to  100  per  cent,  of  cases, 
which  means  that  the  negative  reaction  does  not  absolutely  exclude  the  dis- 
ease, but  makes  it  extremely  improbable.  Nonne  and  Hauptmann  have 
changed  all  this.  Their  modified  method  of  using  a  larger  quantity  of 
spinal  fluid  than  has  hitherto  been  the  custom  enables  them  to  get  positive 
Wassermann  reactions  in  every  case  of  general  paresis.  We  therefore  have 
in  our  hands  a  certain  means  of  excluding  suspected  cases  of  general 
paresis.  For  the  differentiation  between  so-called  pseudo-paresis  of 
syphilis  and  genuine  paresis  we  must  still  rely  upon  clinical  signs,  a  sub- 
ject into  which  we  cannot  enter. 

Prognosis, — The  final  outcome  of  this  disease  is  death  within  about 
three  years  from  its  beginning.  Recently  cases  have  been  reported  that 
have  lasted  eight  and  ten  years,  but  these  are  exceptions.  Curious  remis- 
sions occur  in  this  disease,  lasting  from  a  few  months  to  one  or  two  years. 
Dana  thinks  he  has  even  seen  cures;  his  observations  antedated  the  Was- 
sermann era,  and  consequently  the  element  of  diagnostic  uncertainty  is 
present.  The  tendency  is  for  patients  to  deteriorate  after  each  epilepti- 
form or  apoplectiform  convulsion,  both  in  mind  and  body,  until  they 
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become  bedridden.     Many  die  from  intercurrent  disorders  or  from  bed- 
sores ;  some  are  carried  off  by  infections  on  the  part  of  the  urinary  tract. 

Treatment 

Though  general  paralysis  must  be  considered  an  incurable  disease,  it 
is  not  one  that  does  not  require  treatment.  The  prophylaxis  is  that  of 
syphilis.  The  statement  "no  syphilis,  no  general  paresis,"  may  now  be 
considered  proved.  Having  acquired  lues,  the  best  and  safest  prophylac- 
tic against  any  form  of  nervous  syphilis  and  parasyphilis  is  energetic 
treatment  for  a  long  time  and  a  strictly  hygienic  mode  of  life,  having 
especial  regard  for  the  welfare  of  the  nervous  system. 

As  soon  as  a  diagnosis  of  general  paresis  has  been  made  our  first 
endeavor  must  be  to  protect  the  patient's  family  from  financial  ruin  and 
the  loss  of  reputation.  To  this  end  it  will  be  advisable  as  early  as  possible 
to  have  a  conservator  appointed  to  manage  the  patient's  property  and  his 
business  affairs.  The  patient  himself  must  not  be  permitted  to  be  at  large. 
The  best  plan  is  to  send  him  to  a  public  institution  or  to  a  closed  private 
sanitarium,  where  he  will  be  free  from  all  excitement  and  responsibilities. 
It  is  not  always  possible  to  convince  the  relatives  that  this  course  is  im- 
perative, until  it  is  almost  too  late  to  save  even  a  remnant  of  his  worldly 
belongings.  Under  an  apparent  normal  exterior  it  is  difiicult  to  believe 
that  the  patient  lacks  the  judgment  required  not  to  become  a  prey  to  all 
kinds  of  wild  schemes  calculated  to  plunge  him  into  poverty.  It  is  most 
especially  in  the  early,  the  so-called  incipient  stage,  that  detention  is  neces- 
sary. The  quiet  and  well-regulated  life  followed  in  an  institution  for  the 
insane  is  conducive  to  the  prevention  of  the  apoplectiform  and  epilepti- 
form attacks  so  frequent  in  the  beginning  of  the  disease.  At  this  period, 
also,  outbreaks  of  violent  agitation  are  common  and  more  easily  subdued 
in  a  well-equipped  asylum.  It  is  quite  different  during  the  last  stages  of 
the  disease ;  the  patient  then  becomes  docile  and  as  manageable  as  a  child, 
and  consequently  can  be  cared  for  at  home  without  difiiculty. 

The  direct  treatment  of  general  paresis  should  include  a  course  of  antispecific 
medication.  In  spite  of  the  experience  that  in  most  cases  antikietic  treatment  is 
without  the  least  benefit,  I  beHeve  each  case  should  be  given  the  benefit  of  the 
doubt  in  the  form  of  a  rigid  course  of  mixed  antisyphilitic  treatment,  as  one  can 
never  be  certain  how  many  of  the  symptoms  may  be  due  to  a  still  active  syphilitic 
process.  Considering  that  nothing  else  is  of  any  avail  as  regards  curative  treat- 
ment, there  should  be  no  hesitancy  in  employing  remedies  which  are  claimed  to 
cure  some  cases  at  least. 

In  respect  to  the  use  of  salvarsan  in  general  paresis  opinions  are  at  variance. 
A  number  of  careful  observers  have  seen  remarkable  improvement  from  its  use, 
while  others,  no  less  competent,  warn  emphatically  against  its  employment.  Per- 
sonally I  have  less  hesitancy  in  recommending  this  remedy  in  general  paresis 
than,  for  instance,  in  brain  syphilis,  for  in  the  former  disease  there  is  nothing  to 
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lose  and  everything  to  gain.  In  the  few  eases  coming  within  my  own  observation 
improvement  was  noted  in  the  mental  symptoms.  It  is  difficult  to  determine 
how  much  of  the  improvement  can  be  ascribed  to  treatment,  and  what  amount 
of  it  was  the  result  of  a  spontaneous  remission.  Most  authorities  agi-ee  that,  if 
salvarsan  is  used  at  all  in  this  disease,  the  smaller  doses  should  be  preferred  to 
one  single  large  dose.  Neisser  recommends  as  the  most  harmless  and  effective 
method  repeated  injections  of  0.1  gm.  of  salvarsan. 

Referring  to  the  exact  mode  of  administering  the  mercurial  and  iodid 
treatment  in  general  paresis,  this  will  not  diifer  essentially  from  that  rec- 
ommended under  the  caption  of  brain  syphilis.  The  only  difference  is  in 
the  amounts  of  the  iodid,  which  should  be  smaller  in  the  metasyphilitic 
disorder,  as  patients  are  more  easily  affected  thereby,  there  being  relative 
intolerance  to  the  drug  in  many  cases.  It  is  seldom  necessary  to  prescribe 
more  than  a  dram  (4  c.  c.)  daily  of  the  saturated  solution  of  sodium  or 
potassium  iodid.  Several  courses  of  the  mixed  treatment  may  be  re- 
peated, leaving  an  interval  of  about  a  month  between  each,  so  as  to  permit 
of  recuperation  from  the  debilitating  effects  of  the  medicines. 

Whatever  treatment  may  have  been  selected — mercurials  with  iodids, 
salvarsan  alone,  or  salvarsan  alternated  with  mercury — it  is  absolutely 
essential  that  the  patient  have  rest  of  body  and  mind  and  be  freed  of  all 
responsibilities.  In  addition  the  diet  must  be  simple  and  nutritious,  and 
no  alcoholics,  coffee,  or  tea  are  to  be  allowed.  The  daily  routine  is  to  be 
planned  so  as  to  include  exercise  in  the  open  air,  carefully  graded  hydro- 
therapeutic  measures,  and  general  massage. 

The  symptomatic  treatment  of  the  attacks  of  excitement  occurring  in 
the  paretic  upon  slight  or  no  provocation  is  by  prolonged  immersion  of  the 
patient  in  a  warm  bath,  a  method  recently  adopted  by  modern  psychi- 
atrists as  a  substitute  for  bodily  restraint.  Only  those  who  have  witnessed 
the  barbaric  old  method  of  strapping  a  patient  to  the  bed,  or  have  seen 
the  strait-jacket  procedure,  can  realize  what  a  humanitarian  remedy  is 
the  continuous  bath  treatment.  In  exceptional  cases  it  is  necessary  to  ad- 
minister small  doses  of  hyoscyamin  hydrobromid  hypodermically  and 
sodium  or  potassium  bromid  by  mouth.  For  the  occasional  attacks  of 
depression  nothing  has  proved  more  effective  than  the  opium  treatment, 
beginning  with  a  half  grain  (0.03  gm.)  three  times  daily,  to  be  gradually 
increased  to  one  and  one  half  grains  (0.06-1.00  gm.).  The  cases  of  hal- 
lucinatory excitement  can  be  advantageously  treated  with  a  combination  of 
chloral  and  morphin.  In  the  hypochondriacal  cases  the  patients  some- 
times refuse  to  eat,  because  of  a  delusion  that  the  stomach  has  become 
wormeaten  or  is  made  of  glass.  In  these  instances  it  is  necessary  to  resort 
to  tube  feeding  and  nutrient  enemata. 

After  the  patient  has  returned  to  his  home,  as  he  may  during  the  last 
stages  of  the  disease,  strict  attention  must  be  paid  to  cleanliness.  The  bed- 
clothing  must  be  kept  perfectly  dry  and  the  body  cleansed  with  soap  and 
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water ;  the  bony  parts  are  to  be  well  padded  with  sterile  gauze.  By  exer- 
cising the  most  scrupulous  care  and  constant  vigilance  it  may  be  possible 
to  prevent  bedsores,  a  complication  which  often  carries  off  the  patient. 
Another  dangerous  and  almost  always  fatal  complication  is  the  develop- 
ment of  hypostatic  pneumonia,  which  can  be  avoided  by  frequent  changing 
of  the  patient  from  side  to  side.  During  this  stage  it  will  also  be  neces- 
sary to  make  daily  investigation  in  reference  to  urinary  retention,  which 
is  very  common  among  paretics.  By  percussion  of  the  abdomen  from  be- 
low upward  the  bladder  may  be  easily  outlined.  When  this  organ  has 
become  paralyzed  the  patient  must  be  regularly  catheterized  and  the  blad- 
der washed  out  with  a  weak  solution  of  boric  acid  after  each  catheteriza- 
tion. The  mouth  must  be  thoroughly  cleaned  several  times  daily;  disre- 
gard of  this  precaution  favors  the  development  of  a  regular  bacteriological 
museum  in  the  patient's  oral  cavity,  slowly  poisoning  its  owner.  And 
last,  but  not  least,  attention  must  be  paid  to  the  bowels,  as  the  paretic  may 
go  without  a  movement  for  weeks,  unless  compelled  by  force  to  submit  to 
a  flushing  or  other  means  of  procuring  an  evacuation. 
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CHAPTER    XVI 

DISEASES  OF  THE  PONS  AND  MEDULLA 

Julius    Gkinkeb 

1.    PROGRESSIVE  BULBAR  PARALYSIS 

(Progressive  Glossopharyngolabial  Paralysis) 

Definition. — This  disease  includes  those  types  of  bulbar  paralysis  in 
which  the  course  is  chronic  and  the  condition  characterized  by  a  slowly 
progressive  atrophic  paralysis  of  the  muscles  of  the  mouth,  palate,  tongue, 
and  larynx — or,  in  other  words,  in  which  there  is  involvement  of  the 
cranial  nerves  from  the  seventh  to  the  twelfth  inclusive.  Exceptionally 
the  motor  nuclei  of  the  fourth,  fifth,  and  sixth  nerves  are  likewise  impli- 
cated. 

Etiology. — The  exact  cause  of  this  fatal  malady  is  not  known.  The 
following  factors  are  mentioned  by  writers  as  provocative  of  the  disease: 
acute  cold,  overexertion  of  the  oral  muscles,  as  by  playing  of  brass  instru- 
ments ;  physical  and  psychic  trauma,  with  or  without  syphilis. 

Symptoms.- — The  disease  begins  insidiously,  although  there  may  be  a 
short  prodromal  stage,  during  which  the  patient  complains  of  pain  in  the 
neck  and  of  peculiar  sensory  discomfort  in  the  throat.  Gradually  the  lips, 
tongue,  and  larynx  become  paralyzed.  In  the  majority  of  cases  the  first 
symptoms  are  noticed  in  the  tongue,  which  becomes  weak  in  all  its  move- 
ments; the  weakness  continues  to  increase  until  the  organ  becomes  com- 
pletely immovable  and  lies  on  the  floor  of  the  mouth  as  a  lifeless  mass. 
Simultaneously  with  the  tongue  paresis  speech  difficulties  make  their 
appearance.  At  first  the  letters  requiring  the  cooperation  of  the  tongue, 
such  as  I  and  r,  are  imperfectly  pronounced ;  somewhat  later,  difficulty  is 
also  experienced  with  the  enunciation  of  the  labials,  viz.,  h,  p,  and  v.  The 
tongue,  toward  the  last,  becomes  atrophied,  shriveled,  and  the  seat  of  nu- 
merous fibrillary  tremors ;  upon  palpation  it  has  the  feel  of  a  soft  velvety 
rag.  At  about  the  same  time  mastication  and  deglutition  are  impaired — 
the  patient  being  unable  to  eat  any  but  semi-solid  foods.  When,  in  the 
further  course  of  the  disease,  the  lips  become  atrophic,  speech  is  still  more 
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interfered  with,  and  blowing,  whistling,  as  well  as  the  act  of  laughing,  are 
impossible.  Like  the  tongue,  the  lips  also  become  paretic  and  permit 
saliva  to  constantly  escape  from  the  relaxed  mouth.  The  face  at  this  time 
has  a  characteristic  appearance.  The  upper  portion,  which  is  unaffected, 
has  an  expression  of  intelligence,  while  the  lower  half  of  the  face  forms 
a  marked  contrast  with  it — appearing  stupid  and  meaningless.  This 
point  is  so  striking  and  so  typical  of  the  disease  that  it  may  w^ell  serve  as 
a  differential  diagnostic  sign.  Because  of  the  palatal  paralysis  developing 
in  the  evolution  of  this  affection  the  voice  becomes  nasal  in  character  and 
resembles  more  than  a  little  the  speech  of  post-diphtheritic  palsy.  There 
is  a  further  resemblance  in  the  phenomenon  that  fluids  regurgitate  through 
the  nares,  though  for  a  long  time  semi-solid  food  can  be  taken  with  im- 
punity. When  the  pharynx,  perhaps  slightly  paretic  at  first,  later  be- 
comes completely  paralyzed,  food  is  likely  to  drop  into  the  larynx  and 
often  causes  choking  spells.  In  addition,  a  progressive  paralysis  of 
the  vocal  cords  eventually'  produces*  aphonia,  so  that  the  patient  cannot 
even  emit  sounds.  A  still  more  serious  danger  is  the  development  of 
cardiac  and  pulmonary  disorders  from  involvement  of  the  vagus.  The 
pulse  often  becomes  irregular,  and  attacks  of  syncope  are  frequent.  Ow- 
ing to  the  patient's  inability  to  cough  and  expectorate,  an  ordinary  bron- 
chitis may  become  converted  into  a  pneumonia,  thus  terminating  the  case. 

Progressive  bulbar  paralysis,  being  a  peripheral  motor  neurone  affec- 
tion, the  reflexes  in  the  disease-area  will  be  either  reduced  or  abolished. 
When  there  is  exaggeration  of  the  masseter  reflex,  or  even  clonus,  we  are 
not  dealing  with  a  case  of  bulbar  palsy,  but  with  the  beginning  of  amyo- 
trophic lateral  sclerosis.  It  is  important  to  remember  that  an  electrical 
examination  yields  slight  degree  of  reaction  of  degeneration,  although 
early  in  the  case  the  normal  electrical  reactions  may  for  a  long  time  be 
obtained. 

Differential  Diagnosis. — In  the  majority  of  cases  progressive  bulbar 
paralysis  is  easily  diagnosed.  A  slowly  progressive  bilateral  paralysis 
of  the  muscles  of  the  tongue,  pharynx,  and  larynx,  without  sensory  dis- 
orders, occurs  in  no  other  condition.  However,  this  syndrome  may  only 
be  the  beginning  or  the  end  of  progressive  muscular  atrophy,  or  of  amyo- 
trophic lateral  sclerosis,  in  both  of  which  there  will  be  other  symptoms  to 
attract  attention  to  the  original  malady.  Similarly,  the  bulbar  symptom- 
complex  may  indicate  the  termination,  or  a  complication,  of  diseases,  like 
multiple  sclerosis,  syringomyelia,  or  tabes. 

Pseudobulbar  palsy,  an  upper  motor  neurone  disease,  usually  the  re- 
sult of  two  distinct  "strokes"  of  paralysis  anywhere  above  the  bulbar 
nuclei,  may  give  symptoms  similar  to  the  peripheral  neurone  affection. 
The  important  points  are  the  history  of  two  separate  attacks  of  hemi- 
plegia, on  opposite  sides  of  the  body,  the  presence  of  the  reflexes,  and  the 
absence  of  atrophy  and  reaction  of  degeneration. 
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Asthenic  bulbar  paralysis — Erb-Goldflam's  disease — best  known  as 
myasthenia  gravis,  which  was  classed  until  recently  under  the  "func- 
tional" diseases,  may  be  mistaken  for  chronic  progressive  bulbar  paraly- 
sis. According  to  Oppenheim,  one  of  the  first  to  describe  the  "functional" 
affection,  it  is  characterized  by  several  points  of  difference.  There  are 
no  atrophies  and  there  is  present  normal  electrical  excitability  of  muscles. 
Further,  there  is  often  observed  the  peculiar  electrical  change  called  the 
"myasthenic  reaction,"  that  is,  after  a  few  contractions  the  faradic  irri- 
tability is  exhausted  and  the  muscles  cease  to  contract,  but  have  the 
ability  to  recuperate  after  a  short  period  of  rest,  to  again  give  normal 
contractions.  The  tendency  to  ready  fatiguability  is  present  not  only  in 
the  muscles  supplied  from  the  medulla,  but  also  in  those  of  the  trunk 
and  extremities;  likewise  in  the  levator  of  the  eye,  which  subsequently 
results  in  ptosis.  Perhaps  the  distinguishing  feature  between  the  fatigue 
of  myasthenia  gravis  and  that  of  bulbar  paralysis  is  that  the  former 
ceases  after  a  short  period  of  rest,  while  the  latter  persists. 

Prognosis. — Progressive  bulbar  paralysis  is  a  serious  disease,  which 
usually  terminates  fatally  in  from  six  months  to  several  years. 

Treatment 

Although  the  prognosis  is  exceedingly  grave,  something  may  never- 
theless be  done  in  the  way  of  treatment.  There  are  physicians  who  even 
maintain  that  a  rationally  conducted  therapy  may  cause  an  arrest  of  the 
disease.  However,  though  it  is  not  in  our  power  to  prolong  life  indefi- 
nitely, we  can  make  the  life  that  exists  more  agreeable. 

Treatment  should  be  begun  early,  if  possible,  in  order  to  ward  off 
the  implication  of  vital  centers  in  the  medulla. 

A  patient  suffering  from  chronic  progressive  bulbar  paralysis  mvist 
be  protected  from  all  harmful  influences,  such  as  colds,  exertion,  and 
trauma,  each  of  which  may  have  had  a  share  in  the  production  of  the 
disease.  Perhaps  the  most  important  task  in  the  treatment  of  this  disease 
is  to  keep  up  nutrition,  as  many  a  patient  dies  of  inanition  by  starva- 
tion, being  unable  to  feed  himself  properly.  Patients  should  receive  a 
generous,  nutritious  diet.  As  they  appear  to  be  capable  of  swallowing 
semi-solid  food  much  more  readily  than  liquids,  which  are  regurgitated 
through  the  nares,  they  should  be  given  puddings,  soft-boiled  eggs, 
omelettes,  and  finely-divided  meats  in  liberal  quantities.  At  a  late  stage 
of  the  disease,  when  the  patient  is  unable  to  swallow,  it  becomes  neces- 
sary to  make  use  of  fluid  food,  and  we  must  be  very  careful  to  prevent 
choking  by  not  permitting  the  same  to  pass  into  the  larynx.  Occasionally 
we  are  compelled  to  have  recourse  to  nutritive  enemas. 

A  general  hygienic  treatment  is  equally  important.  To  stimulate  the 
nervous  system  to  greater  activity,  treatment  by  hydrotherapy  has  been 
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advised.  The  graduated  cold  water  treatment  has  also  become  popular. 
It  appears  that  moderately  cool  douches  applied  to  the  nape  of  the  neck, 
along  the  spine,  as  well  as  over  the  face,  seem  to  cause  an  increased  flow 
of  blood  to  the  weak  muscles,  thereby  keeping  up  their  nutrition.  Vigor- 
ous patients  may  atand  warm  baths,  while  old  and  decrepit  individuals 
must  be  warned  against  them. 

Electrical  treatment  seems  to  be  capable  of  keeping  up  the  nutrition 
of  the  peripheral  parts,  but  I  doubt  whether  it  has  any  effect  upon  the 
central  nervous  structures.  Those  who  believe  that  central  stimulation 
may  do  good  advise  the  application  of  the  galvanic  current,  either  to  both 
mastoids,  the  cervical  sympathetic,  or  one  pole  on  the  neck,  the  other  over 
the  pharynx  or  the  face,  or  the  anode  may  be  applied  over  the  neck,  the 
cathode  over  the  angle  of  the  inferior  maxilla.  For  treatment  of  the 
peripheral  parts,  either  the  galvanic  or  the  faradic  current  may  be  used, 
or  galvanism  may  be  alternated  with  faradism.  This  may  be  continued 
daily  for  a  period  of  about  two  months,  if  the  patient's  strength  permits. 
Each  treatment  may  last  for  from  ten  to  fifteen  minutes,  and  the  current 
must  be  mild,  or  else  more  harm  than  good  will  result.  Galvanism 
should  be  applied  in  the  quantity  of  from  l/o  to  2  milliamperes ;  faradism 
only  in  sufficient  strength  to  see  a  fairly  good  contraction  of  muscles,  if 
no  reaction  of  degeneration  is  present.  The  usual  effect  on  the  patient 
is  that  he  feels  invigorated;  after  each  treatment  the  weak  muscles  seem 
to  functionate  better.  Temporarily,  at  least,  the  patient  has  no  difiiculty 
in  swallowing  and  phonation  sometimes  improves.  After  a  systematic 
course  of  electrical  treatment  we  occasionally  notice  a  marked  general 
improvement.  Erb  believes  electrical  treatment  should  be  given  a  fair 
trial  in  every  case. 

Massage. — The  effects  are  similar  to  those  obtained  from  electricity. 
The  muscles  of  the  face  and  of  the  larynx,  as  well  as  the  masseters,  must 
be  gently  kneaded.  The  combination  of  massage  and  electricity  has 
often  produced  decided  improvement  in  cases  not  too  far  advanced.  By 
appropriate  treatment  a  fatal  issue  may  be  long  delayed. 

Medicinal  Treatment. — A  number  of  internal  remedies  have  been 
tried,  but  not  one  of  them  seemed  to  have  exerted  any  influence  upon  the 
progress  of  the  disease.  Among  those  commonly  prescribed  are  nitrate 
of  silver,  sodium  and  potassium  iodid,  iodid  of  iron,  ergot,  arsenic,  phos- 
phorus, and  quinin  sulphate.  Gowers  recommends  hypodermic  injections 
of  strychnia  nitrate  in  all  atrophic  muscular  states.  Erb,  on  the  other 
hand,  warns  against  the  use  of  strychnia. 

Symptomatic  Treatment. — The  constant  dribbling  of  saliva  may 
often  be  reduced  to  a  minimum  by  the  regular  administration  of 
atropin  sulphate,  either  hypodermically  or  by  mouth,  in  doses  of  one- 
hundredth  grain  (0.0006  gm.)  three  times  daily.  When  cough  is  trouble- 
some, it  may  be  relieved  by  means  of  small  doses  of  opiates  or  morphin. 
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Mild  attacks  of  dyspnea  are  treated  by  anodynes,  combined  with  atropin. 
When  the  attacks  become  severe  and  life  is  threatened  by  suffocation, 
tracheotomy  is  our  only  means  of  saving  the  patient. 


2.    ACUTE  APOPLECTIC  BULBAR  PARALYSIS 

Pathology. — The  most  common  pathological  cause  underlying  the  de- 
velopment of  acute  bulbar  paralysis  is  thrombosis,  followed  by  softening. 
Very  rarely  hemorrhages,  also  emboli  from  the  vertebral  and  basilar  ar- 
teries, may  produce  the  bulbar  syndrome.  Changes  in  the  medulla,  similar 
to  those  of  encephalitis  occurring  in  the  cortex  and  much  like  the  mye- 
litic processes  observed  in  the  cord,  are  not  rarely  encountered.  Indeed, 
during  the  recent  epidemics  of  acute  anterior  poliomyelitis,  combina- 
tions of  acute  bulbar  and  spinal  inflammations  have  occurred. 

Etiology. — The  following  are  usually  mentioned  as  causes:  trauma, 
arterial  disease,  cardiac  affections,  syphilis,  and  infections  from  unknown 
sources. 

Symptoms.— Similar  to  the  chronic  form  of  bulbar  paralysis,  this 
disease  is  characterized  by  the  appearance  of  bilateral,  rarely  unilateral, 
paralysis  in  the  region  of  the  cranial  nerves,  from  the  fifth  to  the  twelfth 
inclusive.  The  onset  is  usually  acute  in  the  vascular  and  subacute  in 
the  encephalitic  cases — differing  in  this  respect  from  the  chronic  variety, 
which  is  always  of  slow  and  insidious  appearance.  The  paralysis  in- 
volves the  muscles  of  mastication,  deglutition,  and  respiration.  Most 
often  the  lower  extremities  are  affected  in  s'ome  degree  at  least.  The 
pathological  process  being  diffuse,  the  paralysis  is  neither  symmetrical 
nor  limited  to  the  motor  nuclei  of  the  medulla,  as  in  the  chronic  disease. 
When  thrombosis  is  the  cause,  paralysis  appears  rather  suddenly — apo- 
plectiform— the  same  as  other  vascular  attacks  in  the  cerebrum.  In  the 
encephalitic  variety  several  days  may  elapse  before  the  bulbar  symptoms 
develop — the  disease  setting  in,  as  a  rule,  with  the  symptoms  of  an  acute 
infection,  such  as  headache,  chills,  and  fever.  After  a  few  days  the 
bulbar  nature  of  the  case  becomes  evident. 

Treatment 

The  disease  is  treated  along  etiological  lines.  If  syphilis  is  the 
causative  factor,  rigid  antisyphilitic  treatment  will  suggest  itself  as  the 
only  course  open  to  the  patient.  The  cases  due  to  a  vascular  acci- 
dent, as  hemorrhage,  thrombosis,  or  embolism,  require  the  same  manage- 
ment as  prescribed  for  the  corresponding  lesions  in  the  cerebrum.  Acute 
encephalitis  of  pons-medulla  is  treated  according  to  the  directions  given 
for  the  cerebral  disease,  of  which  internal  and  external  antiphlogistics 
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constitute  important  items.  Oppenheim  reports  considerable  success 
from  the  administration  of  large  doses  of  calomel.  Above  everything 
else,  constant  attention  must  be  paid  to  maintaining  the  proper  nutrition. 
Patients  suffering  from  paralysis  of  deglutition  may  have  to  be  fed 
through  a  tube.  Precautions  must  be  taken  against  the  development 
of  aspiration  pneumonia,  a  complication  which  but  too  often  kills  the 
patient. 

3.  COMPRESSION  BULBAR  PARALYSIS 

Pathology. — Bulbar  paralysis  may  be  caused  by  tumors  of  the  vicinity 
or  of  its  own  substance  pressing  upon  the  medulla.  Similarly  aneurysm 
of  the  basilar  and  vertebral  arteries  may  produce  compression  of  medulla, 
pons,   and  the  nerves  issuing  from  these  parts. 

Symptoms. — In  tumor  the  symptoms  preceding  the  development  of 
bulbar  manifestations  are  the  general  signs  of  brain  tumor,  such  as  head- 
ache, vertigo,  and  vomiting.  Only  when  the  mass  becomes  of  sufficient 
size  to  interfere  with  the  functions  of  the  medulla  do  bulbar  symptoms 
appear;  provided,  however,  that  no  hemorrhage  has  occurred  therein;  in 
that  case  the  onset  is  sudden. 

Aneurysm  of  either  the  basilar  or  vertebral  arteries  compressing  the 
medulla  has  usually  been  preceded  by  a  series  of  symptoms  common  to 
other  forms  of  cerebral  arteriosclerosis.  In  this  form  we  are  often  able  to 
elicit  a  history  of  occipital  pain  and  impairment  of  the  head  movements. 
The  bulbar  syndrome  may  appear  suddenly  or  come  on  gradually.  There 
are  frequent  seizures  of  anarthria,  paralysis  of  deglutition,  dyspnea,  ac- 
celerated pulse,  cardiac  irregularity,  and  occasionally  rises  in  temperature. 
During  the  interval  between  attacks,  symptoms  may  remain  to  indicate 
that  pathological  processes  are  still  at  work  in  the  region  of  the  pons- 
medulla.  Among  these  may  be  mentioned  facial  twitchings,  paralysis  of 
the  facial,  trigeminus,  acousticus,  spinal  accessory,  and  vagus  nerves.  Ac- 
cording to  Oppenheim,  the  alternating  and  variable  character  of  these 
paralyses  is  distinctive  of  the  condition.  The  paralysis  may  be  of  either 
the  spastic  or  the  atrophic  type;  of  the  hemiplegic  or  the  paraplegic 
variety.  Oppenheim  also  speaks  of  Gerhardt's  sign  as  being  of  diagnostic 
import.  It  consists  in  the  presence  of  a  vascular  murmur  on  the  back  of 
the  head,  which  may  be  heard  by  the  examiner.  Another  symptom  is 
mentioned  as  characteristic  for  aneurysm  of  the  basilar  artery,  which 
may  be  elicited  as  follows:  While  the  patient  is  in  the  recumbent  pos- 
ture, breathing  normally,  throw  his  head  forward ;  instantly  there  is  a 
tendency  to  the  stoppage  of  respiration  in  expiration;  when  the  head  is 
thrown  backward,  normal  respiration  is  again  resumed. 

Prognosis. — The  outlook  in  compression  of  the  medulla  by  either 
tumor  or  aneurysm  is  exceedingly  grave.     It  is  hardly  necessary  to  state 
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that  a  tumor  in  this  region  is  irremovahle.  As  for  aneurysm,  this,  too, 
eventually  terminates  fatally.  While  it  is  possible  for  a  patient  with  an 
aneurysm  at  the  base  of  the  brain  to  live  for  months  and  even  years,  he 
is,  as  John  Hunter  expressed  it,  ''at  the  mercy  of  every  rascal  who  chooses 
to  take  his  life."  After  some  little  excitement,  or  without  any  apparent 
cause,  the  aneurysm  ruptures  and  instant  death  is  the  result.  The  only 
ray  of  hope  is  seen  in  a  possible  etiology  of  syphilis,  when  antispecific 
treatment  may  yield  results. 

Treatment 

This  does  not  differ  from  that  of  tumor  of  the  brain  situated  else- 
where, except  that  surgery  is  out  of  consideration  in  pontine  tumor. 
However,  should  symptoms  result  from  large  or  small  cerebellopontile 
angle  tumors,  surgery  is  not  only  to  be  tried  as  a  last  resort,  but  should 
be  instituted  as  soon  as  a  diagnosis  has  been  made. 

In  the  aneurysmal  cases  the  treatment  is  identical  with  that  of  cere- 
bral arteriosclerosis,  acute  bulbar  paralysis,  and  cerebral  thrombosis.  I 
am  of  the  opinion  that  moderate  doses  of  sodium  iodid  have  a  beneficial 
palliative  effect  upon  aneurysm.  Great  triumphs  may  occasionally  be 
achieved  in  the  syphilitic  cases.  Of  course,  there  can  be  no  limit  to  the 
amount  of  antisyphilitic  medication  which  such  a  patient  should  receive. 
Its  administration  means  the  saving  of  life  in  a  case  without  any  other 
hope  of  recovery. 

4.     PSEUDOBULBAR  PARALYSIS  AND  CEREBROBULBAR  GLOS- 
SOPHARYNGOLABIAL  PARALYSIS 

Introduction. — In  order  to  understand  this  condition  it  is  well  to  re- 
call a  few  anatomicophysiological  data.  Following  the  neurone  theory, 
each  motor  neurone  consists  of  at  least  two  kinds — an  upper  and  a  lower 
neurone.  The  nuclei  contained  in  the  medulla  constitute  the  beginning 
of  the  lower  neurone ;  their  upper  representation  being  situated  just  above 
and  originating  in  the  cortical  cells.  Similar  to  upper  motor  neurone 
lesions  in  the  skeletal  muscles,  there  is  an  upper  motor  neurone  affection 
of  the  medulla,  capable  of  producing  paralysis  of  its  functions.  This 
disease  we  shall  now  discuss — its  peripheral  counterpart,  progressive  bul- 
bar paralysis,  having  been  already  considered. 

By  pseudobulbar  paralysis  we  mean  that  the  central  or  upper  repre- 
sentation of  the  medulla  has  been  interfered  Avith,  the  necessary  messages 
no  longer  reach  the  peripheral  structures,  and  the  result  is  a  paralysis  not 
unlike  that  of  the  genuine  bulbar  variety.  As  long  as  stimuli  from  above 
can  pass  down,  even  though  it  be  through  one  limb  of  the  arc,  there  is  no 
appreciable  derangement  of  function.     But  no  sooner  has  anything  oc- 
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curred  to  completely  isolate  the  medulla  from  its  higher  centers,  as,  for 
instance,  a  second  ''stroke,"  than  the  bulbar  paralysis  becomes  complete. 

Pathology. — The  pathological  conditions  underlying  the  production  of 
])seudobulbar  palsy  are  usually  vascular  changes  causing  either  hemor- 
rhage, thrombosis,  or  embolism.  Further,  it  matters  little  which  portion 
of  the  upper  motor  neurone  has  become  implicated ;  the  essential  requisite 
is  that  the  lesion  must  have  occurred  before  the  central  fibers  have  arbor- 
ized, around  the  nuclei  of  the  medulla.  It  is  also  necessary  that  both 
sides  shall  have  become  affected,  either  simultaneously  or  in  succession. 
Oppenheim  states  that  in  many  cases  additional  foci  of  inflammation  or 
softening  are  found  in  the  pons. 

Etiology. — Everything  which  stands  in  a  causative  relation  to  the 
production  of  hemorrhage,  thrombosis,  and  embolism  may  be  considered 
a  cause  of  this  disease.  The  chief  factors  are:  syphilis,  arteriosclerosis, 
heart  disease ;  insular  sclerosis  and  multiple  cysts  may  rarely  produce  the 
syndrome  of  pseudobulbar  palsy. 

Infantile  pseudobulbar  palsy  yields  identical  symptoms.  Oppenheim 
has  described  this  condition  in  children  in  connection  with  cerebral 
diplegia.  The  infantile  variety  is  due  to  an  arrest  of  development  or 
malformation  of  the  lower  parts  of  the  central  convolutions. 

Symptoms. — In  the  majority  of  cases  there  is  a  history  of  a  first  attack 
of  hemiplegia  with  perhaps  some  slight  disturbance  of  phonation  or 
deglutition.  Soon  a  second  apoplectiform  seizure  takes  place  and  a  com- 
plete or  incomplete  case  of  bulbar  palsy  becomes  established.  The  symp- 
toms are  like  those  of  the  fully  developed  progressive  bulbar  paralysis. 
A  patient  so  affected  presents  an  expressionless,  even  stupid  face,  partic- 
ularly in  its  lower  half ;  an  open  mouth,  from  which  saliva  dribbles  more 
or  less  constantly ;  paresis  of  the  muscles  of  the  cheeks,  lips,  tongue,  palate, 
mastication,  and  of  the  vocal  cords.  In  addition  there  are  nasal  intona- 
tion to  the  voice,  dysarthria  with  or  without  aphonia,  dysphagia,  or  even 
complete  inability  to  swallow;  toward  the  last  respiratory  difficulties 
with  attacks  of  dyspnea  may  become  frequent.  There  are  a  number  of 
symptoms  characteristic  of  the  pseudobulbar  form,  thus  distinguishing 
it  from  the  chronic  progressive  variety.  Among  these  must  be  emphasized 
the  absence  of  atrophy  in  the  paretic  muscles  and  the  preservation  of 
reflexes  and  of  the  normal  electrical  reactions.  Added  to  these  there  may 
be  unilateral  or  bilateral  hemiplegia,  occasional  involvement  of  the  optic 
nerves — mild  neuritis  or  optic  atrophy — occasioned  by  the  numerous 
arteriosclerotic  foci  scattered  throughout  the  visual  tracts.  In  a  number 
of  cases  bladder  and  rectal  disturbances  have  been  noted.  Czylharz-Mar- 
burg's  researches  of  the  sphincters,  having  a  bilateral  representation  in 
the  central  ganglia,  may  throw  some  light  on  this  symptom. 

It  is  interesting  to  observe  that  paralysis  of  the  muscles  is  not  com- 
plete ;  movements  which  can  no  more  be  executed  voluntarily  may  still  be 
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set  in  action  by  emotional  causes.  Speech  may  be  impossible,  but  in- 
voluntary emotional  responses  may  still  be  preserved.  Another  remark- 
able symptom  is  the  modification  in  the  acts  of  mimicry — the  patient 
may  have  explosive  outbreaks  of  spells  of  crying  and  laughter. 

Mental  symptoms  are  almost  always  present  in  pseudobulbar  paraly- 
sis. There  are  usually  marked  impairment  of  memory,  apathy,  confusion, 
and  quite  often  there  is  a  degree  of  dementia  present. 

Differential  Diagnosis.  — This  condition  must  be  differentiated  from 
genuine  bulbar  paralysis,  acute  bulbar  paralysis,  and  the  bulbar  form  of 
myasthenia  gravis.  The  differential  diagnosis  has  been  sufficiently  dis- 
cussed in  the  previous  paragraphs,  and  I  do  not  think  there  will  be  any 
difficulty  when  one  has  mastered  the  few  essential  points. 

Treatment 

Antispecific  medication  may  be  given  a  trial  even  in  cases  that  are 
frankly  non-syphilitic  in  character.  Even  in  these  cases  some  improve- 
ment has  been  seen  from  the  administration  of  the  iodids  in  moderate 
doses,  given  over  extended  periods  of  time. 

The  symptomatic  treatment  is  similar  to  that  of  the  other  varieties  of 
bulbar  paralysis. 

5.     MYASTHENIA  GRAVIS 

(Asthenic  Bulbar  Paralysis) 

Introduction. — This  is  a  disease  in  which  excessive  exhaustion  is  the 
prominent  symptom.  After  a  period  of  rest  partial  recovery  of  power 
often  occurs,  but  the  affected  muscles  are,  as  a  rule,  incapable  of  doing 
sustained  work. 

Etiology. — The  sexes  are  about  equally '  divided,  and  the  disease  ap- 
pears during  the  first  half  of  life.  The  exact  etiology  is  still  a  matter  of 
speculation. 

Pathology. — Nothing  definite  is  known  even  with  regard  to  the  etio- 
logical pathology  of  this  interesting  condition.  With  reference  to  the 
central  nervous  system,  nothing  notable  has  been  found  beyond  some  in- 
definite and  inconstant  changes  in  the  cranial  nerve  nuclei.  The  view  is 
now  generally  held  that  the  essential  pathology  is  in  the  muscles  them- 
selves. Weigert  and  others  have  found  an  exudation  of  lymphoid  cells 
in  the  muscle  substance,  and  this  is  consequently  thought  to  be  the  cause 
of  the  disease.  Another  frequent  finding  is  an  enlarged  thymus  gland, 
which  may  be  the  seat  of  lymphosarcoma.  No  connection  has  been  estab- 
lished between  thymus  involvement  and  the  exudation  of  lymphoid  cells 
into  muscles.     Most  writers  favor  the  view  that  the  condition  is  caused 
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bv  toxins,  the  orif»in  and  composition  of  which  arc  still  to  be  discovered. 

Symptoms. — Weakness  in  the  musculature  is  the  leading  complaint. 
As  not  all  parts  are  equally  affected,  the  symptoms  will  vary  with  the 
number  and  function  of  muscles  involved.  Variations  in  the  intensity 
of  symptoms  are  quite  common,  and  alternating  exacerbations  and  remis- 
sions are  almost  the  rule.  Among  the  most  serious  forms  of  this  disease 
are  the  ocular  and  bulbar  varieties.  Of  the  eye  muscles,  the  levator  is 
most  prone  to  become  affected ;  the  resulting  symptom  then  is  ptosis.  The 
patient  is  unable  to  keep  his  eyes  open  for  more  than  a  few  seconds; 
there  is  a  tendency  for  the  lids  to  droop  and  for  the  eyes  to  require 
frequent  rests.  After  a  short  interval  the  patient  again  uses  his  eyes, 
but  fatigue  soon  returns.  In  order  to  see  at  all  the  patient  is  compelled  to 
throw  his  head  back  and  even  to  hold  up  the  lids  with  his  fingers.  '  The 
compensatory  action  of  the  occipitofrontalis,  seen  in  the  wrinkling  of  the 
brow — a  usual  feature  of  ptosis  from  other  causes — is  generally  absent 
because  of  the  rapid  exhaustibility  of  this  muscle.  Transient  ocular  pal- 
sies of  various  other  kinds  are  also  observed ;  likewise  nystagmus. 

Bulbar  symptoms  appear  chiefly  in  connection  with  the  muscles  of 
the  mouth,  tongue,  and  palate.  Weakness  of  the  orbicularis  oris  makes 
it  difficult  for  the  patient  to  blow  or  whistle,  and  even  speech  may  be- 
come affected.  During  the  states  of  exhaustion  the  tongue  cannot  be  pro- 
truded or  forcibly  moved  from  side  to  side.  The  paralyzed  soft  palate 
no  longer  shuts  off  the  nasal  from  the  oral  cavity,  and  a  nasal  voice  is 
produced  in  consequence.  There  may  also  be  difficulty  in  swallowing, 
with,  regurgitation  of  fluids  through  the  nose.  All  the  muscles  seem  to 
tire  after  the  slightest  exertion;  even  the  masseters  become  exhausted 
during  a  meal,  preventing  its  completion.  The  facial  muscles  may  like- 
wise suffer,  permitting  the  appearance  of  a  drooping  lip.  Gowers  men- 
tions as  characteristic  for  this  condition  the  so-called  "nasal  smile,"  in 
which  the  movement  at  the  corners  of  the  mouth  is  deficient,  the  furrow 
of  the  smile  being  sometimes  entirely  above  the  upper  lip. 

The  limbs  are  frequently  affected.  The  patient  then  becomes  easily 
fatigued ;  walking  is  tiresome  and  manual  labor  impossible.  Any  occupa- 
tion requiring  the  use  of  the  hands  is  out  of  the  question.  The  neck 
muscles  may  suffer  and  allow  the  head  to  fall  forward  on  the  chest. 
When  the  muscles  of  respiration  participate,  there  may  occur  attacks  of 
dyspnea. 

An  objective  symptom  of  great  importance  is  the  so-called  myasthenic 
reaction.  This  consists  in  a  great  exhaustibility  of  the  voluntary  muscles 
by  the  faradic  current.  When  the  muscles  are  stimulated,  at  first  the 
contractions  may  be  fairly  good;  after  a  short  time,  perhaps  within  a 
few  minutes,  the  muscles  become  less  and  less  responsive,  until  the  con- 
tractions cease  altogether.  After  resting  a  little  the  muscles  again  respond 
to  electricul  stimulation.     It  is  noteworthy  that,  though  an  electrical  re- 
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sponse  may  not  be  obtained,  the  muscles  still  obey  the  will.  The  myas- 
thenic reaction,  when  present,  is  a  very  valuable  diagnostic  sign.  It 
varies  in  completeness,  however,  from  time  to  time,  and  is  not  found  in 
all  muscles. 

There  is  nothing  pathognomonic  about  the  reflexes ;  they  may  be  pres- 
ent, absent,  or  reduced.  When  present,  the  knee  reflexes  can  be  easily 
exhausted  after  a  few  tappings.  There  is  seldom  wasting  of  individual 
muscles,  though  the  patient  may  appear  generally  emaciated.  Of  sen- 
sory symptoms  paresthesia  may  be  complained  of,  but  objective  sensory 
disturbances  cannot  be  elicited. 

Differential  Diagnosis. — The  cases  must  be  discussed  as  ocular,  bulbar, 
and  spinal  types,  according  to  the  parts  in  which  the  first  symptoms  ap- 
pear.' When  eye  symptoms  are  prominent,  conditions  in  which  ptosis  and 
partial  ophthalmoplegia  are  symptoms  must  be  differentiated.  Tabes 
with  ocular  palsies  may  occasionally  be  mistaken  for  myasthenia  of  this 
type.  A  search  for  other  symptoms  of  the  disease,  such  as  Argyll-Robert- 
son pupil,  lancinating  pains,  the  loss  of  knee  reflexes,  and  the  presence 
of  ataxia,  should  decide  the  diagnosis.  Migraine  with  transient  ocular 
palsies  may  be  differentiated  by  the  palsy  always  having  a  definite  rela- 
tion to  the  head  pain.  Ptosis  may  be  a  symptom  of  brain  tumor,  syphilis, 
or  hysteria.  In  the  latter  disease  the  ptosis  is  spasmodic,  and  not  para- 
lytic, as  in  myasthenia.  For  tumor  and  syphilis  there  will  be  a  multitude 
of  other  signs  to  clear  up  the  differential  diagnosis. 

From  the  bulbar  variety  progressive  bulbar  paralysis  and  post-diph- 
theritic palsy  must  occasionally  be  differentiated.  In  the  chronic  organic 
bulbar  disease  the  course  is  progressive,  there  is  distinct  wasting  of 
muscles,  there  is  no  remission  in  symptoms,  and  the  myasthenic  electrical 
reaction  is  absent.  Post-diphtheritic  palsy  should  be  differentiated  by 
the  history  and  course  of  the  disease,  as  well  as  by  the  electrical  exam- 
ination. 

The  spinal  type  of  myasthenia  has  frequently  been  mistaken  for 
neurasthenia.  By  attention  to  details,  and  the  golden  rule  never  to  diag- 
nose the  latter  disease  until  every  other  condition  has  been  excluded, 
mistakes  can  be  avoided.  Lender  certain  circumstances  progressive  mus- 
cular dystrophy  can  be  mistaken  for  myasthenia  gravis.  In  both  the 
patient  tires  easily  and  is  generally  weak.  Of  course,  the  localized 
atrophies  found  in  the  dystrophic  condition  would  be  of  great  assistance 
if  always  present.  Early  in  its  course,  however,  atrophies  may  not  have 
declared  themselves  as  yet.  In  that  case  the  careful  electric  examination 
of  muscles  will  usually  settle  the  diagnosis. 

Prognosis. — The  prospects  for  recovery  are  not  favorable  in  the  ma- 
jority of  cases.  Remissions  and  intermissions  of  long  duration  are  the 
rule.  In  a  small  number  of  eases  symptoms  have  permanently  disap- 
peared.    Unfortunately  the  tendency  even  in  those  who  have  had  remis- 
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sions  is  toward  greater  exhaustibility.  The  patient  usually  dies  during 
an  attack  of  respiratory  or  cardiac  failure,  or  succumbs  during  a  choking 
spell  while  eating. 

Treatment 

In  the  treatment  of  a  case  of  myasthenia  gravis  great  patience  is  re- 
quired. The  ordinary  method  of  applying  electricity  by  means  of  irri- 
tating galvanic  and  faradic  currents,  as  advised  in  chronic  progressive 
bulbar  paralysis,  is  contraindicated  in  myasthenic  bulbar  palsy.  Sucli 
measures  endanger  the  patient's  life.  iTo  objection  can  be  had  to  the 
application  of  central  galvanization  in  very  small  quantities  of  current, 
which  by  some  is  claimed  to  be  followed  by  great  benefit. 

The  most  important  point  in  the  treatment  is  the  husbanding  of  the 
patient's  strength,  avoiding  all  muscular  exertion.  In  a  severe  attack  he 
must  not  leave  the  bed,  nor  must  he  be  permitted  to  speak.  As  such 
patients  have  difficulty  in  masticating  their  food,  and  in  swallowing,  they 
do  not  eat  sufficiently.  It  will  be  our  endeavor,  then,  to  give  them  con- 
centrated, nitrpgenous,  and  even  partly  digested  foods,  so  as  to  keep  up 
their  nutrition  to  the  highest  point.  During  meals  frequent  pauses  should 
be  interposed,  in  order  to  rest  the  exhausted  muscles;  but  patients  must 
be  constantly  encouraged  to  conclude  their  meals. 

The  medicinal  treatment  consists  of  tonics,  of  which  strychnia  is  the 
most  popular  one.  There  are  those,  however,  who  condemn  this  rem- 
edy. Oppenheim  advises  the  use  of  hypophyseal  extract  and  ovarian 
tablets;  also  the  double  salt  of  spermin  sodium  chlorid,  hypodermically, 
in  doses  of  1  c.  c.  of  a  two  per  cent,  solution,  daily,  or  every  other  day. 


6.    OPHTHALMOPLEGIA 

Introduction. — Paralysis  of  ocular  muscles  is  encountered  in  a  num- 
ber of  conditions  and  is  a  symptom  in  many  diseases.  The  eye  syndrome 
may  assume  such  significance  that  it  almost  becomes  an  independent  symp- 
tom-complex. For  the  sake  of  brevity  we  shall  only  discuss  the  acute  and 
chronic  varieties. 

Acute    Ophthalmoplegia 

This  variety  is  probably  always  caused  by  either  intoxication  or  in- 
fection. The  cases  of  hemorrhagic  polioencephalitis  superior  of  Wer- 
nicke seem  to  be  part  of  this  group.  In  some  instances  it  is  difficult  to 
classify  the  cases  in  reference  to  whether  they  are  toxic  or  eneophalitic 
in  character.     This  is  particularly  true  when  they  result  from  the  in- 
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gestion  of  poisonous  meats,  fish,  sausages,  or  are  caused  by  carbon  dioxid 
poisoning.  Acute  ophthalmoplegia  may  also  be  caused  by  hemorrhage  into 
the  ventricles,  exciting  an  inflammation  in  the  nuclear  region.  Traumata 
of  all  kinds,  especially  the  late  forms  of  apoplexy,  are  etiologic  factors 
in  their  production.  The  inflammatory  forms  of  acute  ophthalmoplegia 
are  probably  caused  by  acute  infectious  diseases,  such  as  influenza. 
Among  the  several  other  causes  may  be  mentioned  syphilis,  tuberculosis, 
alcoholic  intoxication,  ptomains  from  decayed  fish  and  meat.  Lead  and 
other  inorganic  poisons  may  likewise  have  a  selective  effect  upon  the 
ocular  nuclei. 

Symptoms. — When  the  result  of  hemorrhage,  there  will  probably  be  a 
sudden  onset,  with  vomiting  and  convulsions,  followed  by  the  appearance 
of  paralysis  in  one  or  more  ocular  muscles.  In  cases  due  to  acute  hemor- 
rhagic polioencephalitis,  prodromal  signs,  such  as  general  malaise,  head- 
ache, vertigo,  and  vomiting,  may  precede  the  development  of  the  disease 
proper.  The  temperature  is  variable;  it  may  be  high  or  low,  or  remain 
within  normal  limits.  Shortly  after  the  development  of  the  first  symp- 
toms, paralysis  of  the  ocular  muscles  appears;  the  muscles  usually 
escaping  are  the  levator  palpebrae  superioris  and  the  sphincter  of  the 
iris.  Headache  and  vertigo  may  continue  and  may  even  become  worse. 
If  the  case  proceeds  toward  a  fatal  termination,  stupor  and  coma  are 
added.  Acute  ophthalmoplegia  is  usually  bilateral  and  may  occur  in 
association  with  poliomyelitis  or  with  the  paralysis  of  face,  tongue,  and 
palate,  due  to  the  nuclear  involvement  of  acute  bulbar  palsy. 

Differential  Diagnosis. — From  neuritis  of  the  ocular  nerves  this  af- 
fection is  distinguished  by  the  presence  of  convulsions,  muscular  twitch- 
ings,  headache,  stupor,  or  coma.  It  must  be  remembered  that  this  syn- 
drome may  actually  be  due  to  neuritis  and  that  the  diagnosis  between 
the  two  may  be  impossible ;  the  existence  of  neuritis  in  another  part  of 
the  body  makes  this  diagnosis  the  more  plausible.  A  differentiation  may 
have  to  be  made  between  the  acute  variety  of  ophthalmoplegia  and  the 
ocular  form  of  myasthenia  gravis.  The  difiiculty  will  be  overcome  when 
one  thinks  of  the  myasthenic  reaction,  the  fatigue  of  muscles  and  nerves, 
capable  of  being  temporarily,  at  least,  removed  by  prolonged  rest. 

Prognosis. — The  disease  is  often  fatal;  the  most  favorable  cases  being 
those  following  infectious  diseases  and  the  neuritic  types.  In  those  who 
recover  paralysis  may  remain  permanent. 

Treatment 

This  is  identical  with  that  given  previously  for  the  treatment  of  acute 
hemorrhagic  encephalitis.  Ice  to  the  head  and  derivative  remedies  to 
the  lower  extremities,  including  the  administration  of  calomel  and  other 
cathartics,  should  not  be  omitted.     To  allay  the  extreme  restlessness,  bro- 
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mids  and  small  doses  of  morphin  are  indicated.  In  debilitated  cases 
stimulants  should  not  be  withheld.  Lumbar  puncture  is  of  distinct  bene- 
fit when  there  is  increased  intracranial  pressure.  During  convalescence 
invigorating  tonics  are  indicated  to  restore  the  paralyzed  muscles. 


Cheonic  Ophthalmoplegia 

Etiology. — This  variety  may  constitute  the  end  result  of  a  case  of  acute 
ophthalmoplegia,  in  which  degenerative  changes  have  taken  place.  Fur- 
ther, chronic  degeneration  of  the  nuclei  may  be  due  to  syphilis,  diabetes, 
diphtheria,  or  it  may  be  an  associated  symptom  of  tabes,  paresis,  multiple 
sclerosis,  progressive  muscular  atrophy,  or  chronic  bulbar  palsy.  Chronic 
ophthalmoplegia  may  appear  as  a  congenital  affection  or  as  an  hereditary 
disease. 

Pathology. — The  lesion  is  a  chronic  degenerative  or  inflammatory 
process  found  in  the  floor  of  the  third  ventricle  and  the  aqueduct  of  Syl- 
vius, which  causes  atrophy  of  the  ganglion  cells  of  the  nuclei  there  situ- 
ated. The  pathological  process  is  similar  to  that  occurring  in  progressive 
spinal  muscular  atrophy  and  chronic  poliomyelitis. 

Symptoms. — The  disease  is  characterized  by  a  gradual  and  progres- 
sive development  of  paralysis  involving  one  or  more  ocular  muscles.  One 
of  the  earliest  symptoms  is  diplopia,  which  may  be  transient  at  first. 
Somewhat  later  other  muscles  become  affected,  often  irregularly  and  with- 
out reference  to  function.  Ptosis  may  be  absent  or  incomplete.  The 
paralysis  may  cease  to  progress  and  may  remain  more  or  less  stationary. 
The  more  probable  course  is  for  the  pathological  process  to  implicate  all 
the  eye  muscles.  The  disease  may  be  unilateral,  or  it  may  affect  both 
eyes.  In  some  cases  only  the  external  muscles  are  involved;  in  others 
only  the  internal  muscles. 

Differential  Diagnosis. — This  can  only  be  made  from  the  etiology  and 
from  coexisting  symptoms.  For  the  nuclear  forms  no  definite  diagnostic 
criteria  can  be  given,  excepting,  perhaps,  the  common  experience  that 
the  inner  eye  muscles  are  usually  spared  and  that  ptosis  is  rarely  present 
or  well  defined.  Symptoms  are  almost  always  bilateral.  Not  infrequently 
the  chronic  nuclear  disease  follows  other  cerebral  or  spinal  diseases,  point- 
ing to  degenerative  conditions  of  cortex  or  cord,  as  in  general  paresis, 
tabes,  bulbar  myelitis,  or  poliomyelitis. 

Prognosis. — The  chronic  cases  often  have  a  protracted  course  and  may 
last  for  years.  They  may,  however,  become  completely  arrested  in  their 
progress. 
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Treatment 

This  will  largely  depend  upon  the  cause.  If  alcohol  is  an  etiologic 
factor,  it  must  be  withdrawn  and  abstinence  substituted  therefor.  In 
addition  all  causes  must  be  avoided  having  a  tendency  to  produce  con- 
gestion of  the  brain.  Syphilis  being  a  common  antecedent  in  these  cases, 
it  is  well  to  institute  a  rigid  course  of  antispecific  treatment,  consisting 
of  both  mercury  and  iodids,  as  described  under  Syphilis  of  the  Brain. 
In  the  presence  of  a  local  cause,  such  as  tumor,  the  outlook  is  unfavor- 
able. If  chronic  ophthalmoplegia  is  part  of  a  degenerative  nervous  dis- 
ease, such  as  tabes,  general  paresis,  or  bulbar  paralysis,  the  prospects  are 
still  worse.  In  all  cases  iodids  in  good-sized  doses  may  be  tried,  as  there 
is  nothing  better  at  our  disposal,  and  we  are  never  certain  that  even  in 
an  apparently  non-specific  lesion  there  is  not  some  specific  etiology.  Treat- 
ment by  electricity  has  its  advocates;  likewise  hydrotherapy.  Any  of 
these  measures  may  benefit  the  patient's  general  health,  including  the 
nervous  lesion. 

It  is  my  opinion  that  a  systematic  course  of  strychnia  in  gradually  increasing 
doses,  beginning  with  a  thirtieth  of  a  grain,  and  increased  up  to  one-twentieth, 
three  times  daily,  should  be  tried  for  several  months. 
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CHAPTER    XVII 

DISEASES  OF  THE  CEREBELLUM 

Julius    Grinkee 

Various  diseases  of  the  cerebfellimi  have  already  received  brief  mention 
in  connection  v^ith  corresponding  cerebral  diseases.  Hemorrhage,  soften- 
ing, inflammation,  abscess,  and  tumor  of  the  cerebellum  require  no  sep- 
arate description  in  this  place.  Hereditary  cerebellar  ataxia  and  atrophy 
and  sclerosis  of  the  cerebellum  must  still  be  discussed. 

1.    ATROPHY  AND  SCLEROSIS  OF  THE  CEREBELLUM 

Congenital  smallness  of  the  cerebellum  may  be  due  to  absence  of 
lobules,  or  of  a  whole  hemisphere;  the  entire  cerebellum  has  been  found 
in  a  rudimentary  state. 

There  are  also  acquired  forms,  which  result  in  shriveling,  induration, 
and  atrophy  of  the  whole  cerebellum  or  of  some  of  its  parts.  Stated  differ- 
ently, there  are  both  developmental  and  focal  diseases  of  the  cerebellum, 
which  may  occur  in  fetal  and  in  extrauterine  life.  Some  of  the  patho- 
logical changes  are  entirely  vascular — hemorrhage,  softening,  inflamma- 
tion ;  others  are  meningeal  in  character. 

In  addition  there  is  a  cerebellar  type  of  infantile  palsy,  Avith  lesions 
in  the  cerebellum,  instead  of  in  the  brain.  In  some  of  the  cases  the 
disease  comes  on  acutely  as  a  severe  brain  affection,  but  leaves  behind  a 
permanent  paralysis.  The  children  are  unable  to  walk  years  after  the 
onset  of  the  disease,  and  can  be  observed  crawling  on  all  fours.  The  dis- 
ordered functions  are  probably  of  the  cerebellar  coordinating  mechanism. 
An  acquired  case  of  this  kind  has  been  studied  by  Oppenheim  and  Arndt. 
They  found  sclerosis  and  atrophy  of  the  corpus  dentatum  in  the  post 
mortem  examination. 

The  phenomena  observed  in  different  instances  of  cerebellar  atrophy 

were  not  always  the  same.     In  the  majority  of  the  cases  one  or  more 

of  the  following  symptoms  were  observed:  defective  mental  development, 

cerebellar  gait,   vertigo,   dysarthria,   scanning  speech,   intention  tremor, 
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and  ataxia  of  speech  muscles.  Several  observers  have  mentioned  the 
existence  of  exaggerated  reflexes.  Epileptic  attacks,  paralysis  of  ocular 
muscles,  as  well  as  abnormal  position  of  eye  muscles  have  been  attributed 
to  disease  of  the  cerebellum.  According  to  Oppenheim,  the  cerebellar 
ataxia,  vertigo,  and  perhaps  also  speech  disturbances  might  have  been 
caused  by  the  cerebellar  disease.  All  the  other  symptoms  were  probably 
produced  by  hydrocephalus  or  cerebral  involvement.  Mental  signs,  found 
in  several  instances,  may  easily  be  explained  by  the  hydrocephalus  which 
was  also  present. 

Atrophy  of  the  cerebellum  has  been  detected  in  several  cases  which 
presented  symptoms  similar  to  Eriedreich's  disease.  Nonne,  for  instance, 
described  a  family  disease,  in  which  he  found  post  mortem  an  abnormal 
smallness  of  the  entire  central  nervous  system.  The  disease  had  developed 
in  three  brothers  either  at  puberty  or  later,  and  ran  a  chronic  course  in 
all.  The  symptoms  were :  loud  and  explosive  speech,  nystagmus,  im- 
becility, paralysis  of  ocular  muscles,  simple  optic  atrophy,  incoordination, 
and  increased  reflexes.  It  is  not  likely  that  all  of  these  symptoms  were 
due  to  abnormal  smallness  of  the  cerebellum. 

Treatment 

Vascular  accidents  of  the  cerebellum  require  treatment  similar  to  that 
of  the  cerebrum,  already  described  under  another  heading.  Likewise  the 
treatment  of  cerebellar  inflammations  differs  in  no  essential  from  that 
of  the  cerebral  forms.  It  goes  without  saying  that  developmental  errors 
are  not  amenable  to  treatment. 


2.  HEREDITARY  CEREBELLAR  ATAXIA 


(Heredo-aiaxie  Cerebelleuse) 


Introduction. — Marie  first  described  this  disease  under  the  name  her- 
edo-ataxie  cerebelleuse  and  pointed  out  the  differences  between  it  and 
the  hitherto  well  known  disease,  Friedreich's  ataxia. 

Pathology. — The  cerebellum  is  smaller  than  normal,  owing  to  an  ar- 
rest of  development.  The  medulla  and  spinal  cord  have  also  been  found 
in  an  atrophic  condition.  In  Marie's  first  case  there  was,  besides,  sclero- 
sis of  Goll's  tracts,  Gower's  columns,  and  of  the  direct  cerebellar  tracts. 
The  middle  cerebellar  peduncle  was  markedly  reduced  in  size.  In  one 
or  two  instances  the  gray  matter  of  the  cerebellum  was  seen  to  be  patho- 
logically altered.  Rarely  is  the  cerebellum  affected  without  other  portions 
'yi  the  nervous  system. 

Etiology. — There  is  usually  a  neurotic  family  history.     Among  other 
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things,  alcoholism,  tuberculosis,  and  consanguinity  in  the  parents,  as  well 
as  syphilis,  have  been  made  responsible  for  this  affection.  Infectious 
diseases  and  traumatism  are  said  to  play  an  important  role  in  its  causa- 
tion. Members  of  the  same  family  frequently  develop  the  disease  at  about 
the  same  age;  females  are  more  often  affected  than  males. 

Symptoms. — Incoordination  is  the  characteristic  and  striking  symp- 
tom. In  the  majority  of  cases  the  lower  extremities  are  affected  before 
the  upper.  There  are  seen  the  reeling  gait,  with  asynergy,  asthenia,  ocu- 
lar disorders,  and  exaggerated  reflexes;  in  fact,  the  usual  symptoms  of 
cerebellar  disease  are  observed  in  this  affection.  Its  onset  is  rather  in- 
sidious. Eor  some  time  previous  to  the  development  of  equilibratory 
disturbances  the  patient  may  have  complained  of  neurasthenoid  symptoms. 
Soon  headache,  back  pains  and  a  general  feeling  of  lassitude  make  their 
appearance.  In  rapid  succession  are  then  noticed  typical  cerebellar  ataxia 
and  peculiar  speech  disturbances.  The  patient's  voice  is  so  changed  that 
speech  is  either  explosive,  monotonous,  guttural  or  unintelligible.  As  the 
disease  progresses,  the  upper  extremities  also  become  incoordinate.  The 
arms  and  hands  are  uncertain  in  all  movements,  and  tremor  is  developed 
upon  activity;  eventually  writing  and  sewing  become  impossible.  Xot 
only  in  the  physical  but  also  in  the  mental  sphere  are  disturbances  present. 
Memory  is  considerably  impaired,  the  patient  becomes  apathetic,  irritable, 
and  indifferent  to  his  environment. 

Prognosis. — The  tendency  is  for  the  disease  to  become  progressively 
worse,  though  long  remissions  have  been  observed.  During  the  last  stages 
the  patient  remains  helpless  in  bed  and  usually  dies  of  some  intercurrent 
complication. 

Differential  Diagnosis. — The  history  and  onset,  as  well  as  the  gradual 
development  of  symptoms,  and  the  hereditary  and  family  characteristics 
enable  the  differentiation  to  be  made  from  tumor,  hemorrhage,  or  abscess 
of  the  cerebellum.  Some  difficulty  may  be  experienced  in  distinguishing 
this  disease  from  Friedreich's  ataxia.  The  most  important  differential 
sign  is  in  the  deep  reflexes:  their  presence  in  Marie's  disease  and  their 
absence  in  Friedreich's  ataxia. 

Treatment 

From  the  therapeutic  viewpoint  an  apology  is  due  the  reader;  there 
is  no  treatment.  Following  the  vague  asgtmiption  that  some  cases  may  be 
due  to  a  syphilitic  ancestry,  antispecific  treatment  may  be  tried  in  the 
usual  manner. 
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CHAPTER    XVIII 

NEUROSES 

NEURASTHENIC    AND    PSYCHASTHENIC    STATES,    INCLUDING 

THE  PHOBIAS 

Geneeal,  Treatment 

Lewellys  F.  Babker  and  Charles  M.  Byrnes 

Introductory. — That  great  difficulties  are  encountered  in  the  classifica- 
tion of  functional  nervous  diseases,  every  physician  who  has  studied  nerv- 
ous patients  knows.  In  the  present  section,  it  is  our  purpose  to  consider 
the  treatment  of  the  so-called  neurasthenic  and  psychasthenic  states  (ex- 
clusive of  the  hysterical  states  and  the  psychoses). 

In  the  neurasthenic,  and  especially  in  the  psychasthenic  states,  the 
symptomatology  is  predominantly  mental.  The  states  are  spoken  of  a.s 
"nervous  affections"  or  "neuroses,"  a  terminology  which  is  justifiable 
since  the  patients  and  the  pati-ents'  friends  usually  have  a  horror  of  mental 
disease.  Physicians,  however,  should  never  permit  this  fear  on  the  part 
of  the  laity  to  distort  their  own  view  of  such  cases ;  medical  men  should 
recognize  that  the  symptoms  presented  by  these  patients  are  largely  ab- 
normal sensations,  feeling's,  and  psychic  reactions.  !ISreurasthenic  and  psy- 
chasthenic states  belong  in  the  broad  borderland  between  mental  health  and 
outspoken  mental  disease  (insanity).  We  must  regard  them  as  mild  forms 
of  mental  disorder,  for  one  sees,  in  practice,  every  transition  from  such 
states  to  the  more  serious  mental  disorders  which  we  designate  as  psy- 
choses. But  mental  disorders — mild  and  severe — are  to  be  regarded  as 
cerebral  diseases ;  a  disturbed  mentality  means  abnormality  of  cerebral 
function.  There  may  be  no  such  thing  as  a  purely  psychic  disorder,  for 
in  scientific  medicine,  most  men  work  on  the  assumption  that  psychic 
manifestations  and  cerebral  processes  go  parallel  with  one  another.  Neu- 
rasthenic and  psychasthenic  states  are  often  spoken  of  as  "functional" 
nervous  diseases,  sharply  separable  from  the  so-called  "organic"  nervous 
diseases.  This  is  a  purely  arbitrary  division.  In  both  sets  of  diseases 
there  may  be  material  changes  in  the  nerve  cells.  The  changes  in  the  cells, 
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if  such  exist,  in  the  so-called  functional  nervous  disorders  are  so  slight — 
possibly  molecular — that  they  are  not  demonstrable  by  the  means  at  pres- 
ent at  our  disposal.  Too  much  stress  should  not,  however,  be  laid  upon 
this  view;  indeed,  as  Meyer  especially  has  emphasized,  there  is  some  ad- 
vantage to  be  gained  in  studying  the  mental  facts  as  such,  without  con- 
sidering the  possibility  of  "lesions"  or  "diseases"  underlying  them.  Dif- 
ferent workers  may  well  approach  the  problems  of  abnormal  mentality  in 
different  ways  and,  in  the  end,  all  contribute  to  their  solution. 

Another  point  to  be  kept  ever  in  mind  is  this:  the  neurasthenic  and 
the  psychasthenic  states  are  not  to  be  regarded  as  "diseases"  per  se  so 
much  as  nervous  and  mental  syndromes — abnormal  mental  attitudes  and 
mental  reactions — producible  by  a  variety  of  causes.  Every  physician 
knows  how  frequently  a  neurasthenic  or  a  psychasthenic  state  presents 
itself  at  the  onset  of  some  organic  disease  in  some  other  part  of  the  body ; 
the  primary  organic  disease  may  affect,  perhaps,  an  organ  far  removed 
from  the  nervous  system,  or  from  the  parts  in  which  symptoms  are  first 
complained  of.  Examples  of  such  symptomatic  neurasthenic  or  psychas- 
thenic states  may  be  met  with  at  the  beginning  of  a  pulmonary  tubercu- 
losis, in  association  with  a  chronic  inflammation  of  the  paranasal  sinuses, 
in  the  larvate  forms  of  exophthalmic  goiter,  in  chronic  arthritis  of  the 
spine,  in  abnormalities  of  the  eye  (refraction  errors;  muscular  insuffi- 
ciencies), in  the  early  stages  of  brain  tumor,  in  tabes  and  general  paresis, 
in  cerebral  lues,  in  pelvic  inflammatory  disease,  in  anemia,  in  visceroptosis, 
at  the  onset  of  some  of  the  psychoses  (dementia  precox ;  manic  depressive 
insanity),  in  various  intoxications  (abnormalities  of  internal  secretion, 
gout,  diabetes,  chronic  constipation,  drug  habits,  alcoholism,  tabagism), 
in  atherosclerosis,  etc.  For  this  reason  it  is  desirable  that  every  patient 
complaining  of  neurasthenic  or  psychasthenic  symptoms  should  be  sub- 
jected to  a  most  careful  general  clinical  study,  including  a  thorough  exam- 
ination of  all  the  organs  of  the  body,  as  well  as  of  those  of  the  nervous  sys- 
tem proper.  A  neurologist:  who  confined  his  examinations  to  the  testing 
of  the  nervous  and  mental  functions  only,  would  sometimes  overlook  the 
existence  of  one  of  the  diseases  mentioned.  The  importance  of  a  thorough 
training  in  inner  medicine  for  all  neurologists,  and  of  a  good  training  in 
neurology  for  all  who  work  in  inner  medicine,  is  thus  emphasized.  lie 
who  undertakes  the  treatment  of  neurotic  patients  should  be  skilled  in  all 
the  modem  refinements  of  diagnosis  and  should  exhaust  them  in  the  study 
of  his  case,  or  have  some  skilled  physician  do  so  for  him,  before  beginning 
his  therapy. 

In  the  neurasthenic  states,  the  most  constant  symptom  is  fatigability, 
often  accompanied  by  headache,  or  a  sense  of  pressure  in  the  head,  pain  in 
the  back,  and  insomnia.  The  patients  are  often  depressed  mentally,  and 
tend  to  focus  their  attention  upon  slight  disturbances  in  the  digestive  ap- 
paratus, in  the  circulatory  apparatus,  or  in  the  genifourinary  apparatus. 
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In  the  psjjchasthenir  states,  the  patients  snffer  from  sensations  of  in- 
completeness, from  disturbance  of  the  feelings  of  reality,  and  from  other 
symptoms  referable  to  "lowering  of  the  psychologic  tension."  Among  the 
characteristic  phenomena  met  with  in  psychasthenia,  so  carefully  studied 
by  P.  Janet,  may  be  included  (1)  obsessions,  (2)  pseudohallucinations, 
(3)  abnormal  impulsions,  (4)  mental  manias,  (5)  ruminations,  (6)  tics, 
(7)  forced  agitations,  (8)  phobias,  (9)  deliria  of  contact,  (10)  anxiety 
conditions,  (11)  sense  of  strangeness  and  unreality,  and  (12)  phenomena 
of  depersonalization. 

Phobias  are  met  with  clinically  in  immense  variety.  The  classification 
of  phobias  proposed  by  Janet  is  very  good.  He  divides  these  pathological 
fears  into  four  great  groups:  (1)  the  algias,  and  bodily  fears,  (2)  the 
fears  of  objects  (delire  du  contact),  (3)  the  fears  of  situations  (agora- 
phobia), and  (4)  the  fears  of  ideas. 

Among  the  phobias  of  the  body  are  included  (a)  the  algias  in  different 
parts  of  the  body  (chest,  skin,  head,  feet,  hands,  limbs,  genitals,  bladder, 
anus,  etc.),  and  (b)  the  phobias  of  bodily  function  (movements,  writing, 
walking,  eating,  swallowing,  digesting,  defecating,  breathing,  speaking, 
smell,  hearing,  sight,  etc.). 

Among  the  phobias  of  objects  are  included  the  fears  of  dangerous  ob- 
jects, of  dirt,  of  people,  of  animals,  of  professional  instruments,  etc. 

Among  the  fears  of  situation  are  included  (a)  fears  of  physical  situa- 
tions (agoraphobia,  altrophobia,  claustrophobia),  and  (b)  fears  of  social 
situations  (fear  of  blushing,  fear  of  looking  peculiar  or  of  acting  strangely, 
fear  of  servants,  fear  of  marriage,  etc.). 

Among  the  fears  of  ideas  may  be  included  (a)  fears  of  religious  ideas, 
(b)  fears  of  moral  ideas,  (c)  fear  of  death,  (d)  fear  of  insanity,  (e)  fear 
of  disease,  etc. 

With  some  patients  instead  of  these  systematized,  emotional,  compul- 
sory agitations,  the  fear  takes  a  diffuse  form,  either  that  of  physical  anx- 
iety (digestive,  circulatory,  or  respiratory),  or  of  general  mental  anxiety. 

When  reading  in  the  literature  of  the  subject,  some  attention  must  be 
paid  to  the  different  ways  in  which  terms  are  used  by  different  neurolo- 
gists. Thus,  some  apply  the  term  neurosis  or  psych  oncurosis  to  any  one 
of  the  so-called  functional  nervous  disorders.  Aschaffenburg  and  Bins- 
wanger  (5),  in  Germany,  and  Janet,  Dejerine,  and  Bouveret,  in  France, 
emphasize  especially  the  psychic  side  of  these  cases.  But  while  Aschaffen- 
burg would  include  hysteria,  psychasthenia,  and  neurasthenia  all  under 
the  general  term,  psychasthenic  states,  Janet  sharply  distinguishes  hysteria 
from  psychasthenia.  In  America,  Beard  emphasized  the  independence 
of  neurasthenia  as  a  disease  entity,  while  the  majority  of  writers  (espe- 
cially Dana,  14;  Bartholow  and  Browning,  9)  have  stressed  its  sympto- 
matic nature. 

Freud  (19),  of  Vienna,  excludes  the  symptomatic  neurotic  states  like 


NEUKASTHENIA    AND    PSYCHASTHENIA  519 

those  occurring  in  Basedow's  disease,  in  tetany,  and  in  chorea,  from  the 
neuroses  proper.  He  divides  the  neuroses,  thus  restricted,  into  two  great 
groups:  (1)  the  "actual  neuroses,"  and  (2)  the  "psychoneuroses."  They 
are  all,  in  his  opinion,  of  sexual  origin.  The  "actual  neuroses"  include  (a) 
"neurasthenia  proper,"  and  (b)  the  "anxiety  neuroses" ;  the  psychoneu- 
roses include  (a)  hysteria,  and  (b)  the  so-called  "compulsory  neuroses." 
Freud's  classification  is  based  upon  his  view  that  in  the  "actual  neuroses" 
some  abnormal  sexual  activity  is  going  on  at  the  time,  while  the  psycho- 
neuroses,  he  thinks,  are  due,  not  to  abnormal  sexuality  at  the  time  the 
symptoms  occur,  but  to  abnormal  sexuality  in  early  childhood.  Freud 
further  states  that  the  symptoms  in  the  "actual  neuroses"  appear  to  be 
toxic  in  nature,  while  in  the  "psychoneuroses"  they  are  "psychogenic"  in 
origin,  depending  upon  the  activity  of  unconscious  (suppressed)  idea- 
complexes  of  sexual-erotic  content  arising  from  the  sexual  needs  of  un- 
satisfied individuals,  the  symptoms  representing  a  sort  of  "substitute  sat- 
isfaction." Freud  admits  also  the  existence  of  mixed  cases  in  which  a 
compulsory  neurosis  is  combined  with  neurasthenia  or  an  anxiety  neurosis 
with  hysteria ;  in  these  mixed  cases  he  assumes  a  combined  etiology. 
Freud  believes  that,  in  hysteria,  the  symptoms  are  due  to  the  permanent 
action  of  psychic  complexes,  the  emotional  accompaniments  of  which 
have  become  separated  from  the  patient's  consciousness  and  lead  to  ab- 
normal innervations  of  the  body  (phenomena  of  "conversion").  In  the 
compulsory  neuroses  (psychasthenic  states),  on  the  other  hand,  though  the 
emotion  has  become  separated  from  its  original  sexual  idea,  it  is  not 
"converted"  into  abnormal  bodily  innervation,  but  attaches  itself,  he  be- 
lieves, to  some  other  idea,  in  itself  indifferent,  thus  giving  rise  to  an  ob- 
session or  a  phobia  (phenomena  of  "substitution").  According  to  this 
view,  both  hysteria  and  the  compulsory  neuroses  are  instances  of  unsuc- 
cessful efforts  at  "defense"  (Ahwehr),  of  unlucky  attempts  to  drive  pain- 
ful ideas  and  emotions  from  consciousness  {V erdrdngung) . 

In  considering  the  treatment  of  the  neurasthenic  and  psychasthenic 
states  it  will  be  convenient  to  consider,  first,  prophylaxis  and  the  general 
somatic  treatment,  and,  afterward,  to  take  up  the  more  special  psycho- 
therapeutic treatment. 

Prophylaxis 

While  the  prevention  of  disease  is  the  physician's  highest  aim,  most 
preventive  measures  require,  to  be  effective,  not  only  an  enlightened  medi- 
cal opinion,  but  also  an  educated  and  cooperative  public  sentiment.  This 
is  especially  true  in  regard  to  abnormal  psychic  states.  Before  much  can 
be  expected  from  prophylactic  measures,  the  physician  must  learn  how  to 
detect  the  earliest  manifestation  of  neurotic  conditions,  and  the  laity 
should  have,  at  least,  some  understanding  of  the  normal  processes  of 
psychical  development  and  of  the  conditions  which  tend  to  abnormality. 
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Race. — Heredity  undoubtedly  furnishes  the  foundation  for  many  of 
the  neuroses.  Thus,  it  is  well  known  that  certain  races  show  marked 
susceptibility.  The  Hebrews,  Slavs,  Poles,  Russians,  and  Americans  are 
particularly  liable.  This  innate  tendency  reveals  itself  when  these  races 
are  exposed  to  hardship  and  strain.  It  is  especially  noticeable  among 
members  of  the  immigrant  class  who  make  their  homes  in  the  crowded 
districts  of  our  larger  cities.  Many  of  them  arrive  when  quite  young, 
almost  without  money,  and  are  forced  to  accept  any  employment  that  will 
insure  a  bare  livelihood.  Not  a  few  of  them  have  broken  home  ties  on 
account  of  intolerable  social  and  domestic  conditions  which  have  already 
left  telling  marks  upon  their  unstable  constitutions.  Conditions  in  the 
New  World  are  not  what  were  expected.  In  time,  the  faulty  social,  eco- 
nomic, and  hygienic  surroundings  overcome  the  small  physical  and  mental 
reserve,  and  "neurasthenia"  is  established.  It  is  now  too  late  for  prophy- 
laxis and  treatment  is  difficult.  If  the  existence  of  conditions  like  these 
were  more  fully  recognized  and  appreciated,  and  a  proper  study  made  of 
the  surroundings  of  such  people,  much  could  be  done  by  society  to  protect 
from  too  great  environmental  strain  those  who  have  inherited  bad  nervous 
systems ;  as  it  is,  despite  the  beginnings  made  by  workers  for  social  bet- 
terment, the  victims  too  often  fail  to  attract  attention  until  forced  by  their 
ailments  or  incapacity  to  apply  for  aid  to  a  neurological  dispensary  or  a 
Social  Service  Committee. 

Eugenics. — But  it  is  not  only  in  the  humbler  walks  of  life  that  heredity 
is  important  as  an  etiological  factor.  No  race,  class,  or  condition  is  im- 
mune from  abnormal  psychic  states ;  and  if  we  are  to  apply  what  we  know 
regarding  hereditary  transmission  of  a  neuropathic  tendency,  it  is  clear 
that  prophylaxis  should  really  begin  before  birth.  The  thoughtful  phy- 
sician will  deprecate  marriage  or,  at  any  rate,  parenthood,  among  those 
with  decided  hereditary  neuropathic  and  psychopathic  tendencies.  Bou- 
veret  (7)  and  Godlewski  (23)  have  expressed  strong  opinions  in  dis- 
cussing this  question  of  eugenics.  The  former  states  that  marriage 
should  be  prohibited  in  the  hereditary  type  of  neurasthenia.  It  may, 
he  thinks,  be  permitted  in  the  acquired  form,  how^ever,  provided  the 
patient  has  improved  and  there  is  no  nervousness  in  the  family  into 
which  he  or  she  marries.  Godlewski  thinks  that  marriage  between  two 
persons,  both  of  whom  are  neurotic,  should  be  regarded  with  disfavor. 
Should  only  one  be  neurotic,  the  children  are  not  so  likely  to  suffer. 
In  his  opinion,  rheumatism  is  so  frequently  found  to  be  an  etiological 
factor  in  the  neuroses  that  marriage  among  rheumatics  should  be  dis- 
countenanced. 

In  some  states  in  America,  laws  have  already  been  passed,  providing 
for  the  denial  of  the  privilege  of  parenthood  to  the  "manifestly  unfit" 
(habitual  criminals;  epileptics;  the  feeble-minded;  the  insane;  chronic 
alcoholics).     In  Sweden,  an  attempt  is  being  made  especially  to  provide 
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for  parents  of  good  stock  among  the  peasant  classes,  with  the  hope  of 
improving  the  race. 

Infancy. — Where  there  is  a  history  of  neurotic  tendencies  in  one  or 
both  parents,  it  is  wise  to  institute  prophylactic  measures  early.  A  careful 
regime  in  infancy,  important  for  all  children,  no  mktter  what  their  paren- 
tage, becomes  doubly  important  where  there  is  the  probability  of  neuro- 
pathic taint.  We  must  insist  upon  regular  feeding,  see  that  nourishment 
of  proper  quality  and  in  right  quantity  is  given,  clothe  the  child  suitably, 
and  provide  for  sufficient  sleep,  and  plenty  of  fresh  air.  Much  good,  in 
this  direction,  will  doubtless  result  from  the  campaign  of  education  now 
being  carried  on  by  the  American  Society  for  the  Prevention  of  Infant 
Mortality.  Much  harm  is  done  by  overindulgent,  solicitous  mothers  who 
constantly  fondle,  walk  with,  nurse,  or  rock  a  child  every  time  it  utters  an 
unfamiliar  sound  or  shows  the  slightest  restlessness.  Mothers  and  nurse- 
maids should  be  taught  to  begin  early  to  instill  regularity  of  habits  and 
to  require  obedience.  A  child  very  easily  acquires  habits — either  good  or 
bad;  whether  they  be  good  or  bad  will  depend  almost  wholly,  when  the 
brain  is  normal,  on  the  parents  and  nurse. 

Childhood. — In  general,  a  similar  regime  should  be  continued  through- 
out later  childhood,  with  adaptations,  of  course,  to  the  conditions  of  life 
during  this  period.  It  is  during  childhood  that  the  individual  is  most 
impressionable  and  plastic ;  at  this  age,  correct  habits  of  living  are  easily 
established,  but,  unfortunately,  defective  modes  of  living  are  just  as  readily 
learned,  and  these  may,  later,  be  serious  obstacles  to  any  effort  directed 
toward  nervous  and  mental  hygiene.  Every  physician  is  familiar  with 
the  overindulged,  self-centered,  domineering  child,  who  really  directs  the 
affairs  of  the  household  and  must  have  its  own  way  in  all  affairs  of  life, 
the  child  which,  on  the  slightest  opposition  to  its  will,  may  exhibit  any  one 
of  a  variety  of  moods  and  passions,  from  sulkiness  to  the  most  violent 
outbursts  of  temper.  How  often,  in  such  a  case,  a  naive,  misinformed,  and 
perhaps  neurotic  mother,  or  father,  will  make  all  manner  of  excuses  for 
the  child,  saying  that  it  has  always  been  delicate,  that  it  does  not  feel  well, 
or  that  it  inherits  its  disposition,  and  cannot  behave  otherwise.  Such 
parents,  overflowing  with  shortsighted  and  culpable  sentimentality,  quote 
to  themselves  the  lines : 

"Teach  me  to  feel  another's  woe. 
To  hide  the  fault  I  see," 

and  let  the  child  have  its  own  way.  Taking  the  child  to  task,  admonishing 
it,  they  tell  you,  only  makes  things  worse.  It  may  be  argued  that  such  a 
child  is  already  in  the  nervous  class,  and  to  a  certain  extent  this  is  true, 
the  ear  marks  of  "nervousness"  are  present,  but  there  is  usually  ample 
time  even  then  to  overcome  the  manifestations  by  the  application  of  care- 
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fully  selected  prophylactic  and  therapeutic  principles.  Such  children 
should  be  taught  obedience,  self-denial,  stoicism,  and  responsibility. 
Strict  attention  should  be  paid  to  rest,  sleep,  fresh  air,  moderate 
exercise,  the  daily  sponge-bath  of  cool  or  cold  water,  and  to  the  diet 
and  bowels.  The  use  of  coffee,  tea,  and  stimulating  drinks  should  be  pro- 
hibited. Self-abuse  should  be  strictly  guarded  against.  It  may  be  even 
necessary  to  place  the  child  away  from  home  in  the  care  of  some  one  other 
than  an  immediate  member  of  the  family,  though  a  well-chosen  governess 
or  an  intelligent  nurse  may  accomplish  much.  Whoever  takes  charge 
should  be  kind,  firm,  but  not  harsh,  truly  sympathetic  without  indulging 
unduly,  an  abnormal  craving  for  sympathy.  If  possible,  she  should  have 
had  some  experience  in  dealing  with  nervous  or  ill-directed  children.  Ex- 
citement, competitive  games,  and  over-vigorous  exercises  are  particularly 
harmful  to  nervous  children. 

Education  in  school  is  an  important  feature  in  the  lives  of  such  chil- 
dren. It  should  not  be  begun  before  the  seventh  year,  and  great  care 
should  be  taken  to  avoid  forcing  nervous  children  beyond  their  strength 
at  school.  If  conditions  in  the  family  circle  are  decidedly  unfavorable  it 
will  be  wise  to  have  the  child  educated  away  from  home,  say  in  a  good 
boarding  school,  where  system,  regularity,  obedience,  and  outdoor  exercise 
form  a  large  part  of  the  educative  process.  An  "only"  child  is  in  great 
danger  of  being  spoiled  and  of  becoming  nervous,  for  children  need  the 
educative  influences  of  companions  of  approximately  their  own  age.  The 
"only"  child  should  in  some  way  be  thrown  regularly  into  contact  with 
other  children. 

Adolescence. — If  the  preceding  prophylactic  measures  have  been  faith- 
fully observed,  good  habits  should  have  been  sufficiently  established  to 
carry  the  individual  safely  through  the  adolescent  period.  There  are 
certain  dangers,  however,  attendant  on  the  awakening  of  sex  conscious- 
ness: the  transition  from  childhood  to  manhood,  or  womanhood,  demands 
careful  supervision.  The  physical  and  psychical  changes  of  this  period 
are  more  or  less  impressive,  and  often  make  their  appearance  as  a  surprise 
to  a  wholly  uninformed  child.  This  is  particularly  true  of  girls,  who,  be- 
cause of  false  modesty  and  their  mothers'  aversion  to  matters  sexual,  have 
never  been  told  about  the  normal  process  of  this  period  of  life.  Many 
children  are  away  at  boarding-school  during  this  period,  and  the  realiza- 
tion of  the  sexual  side  of  life  comes  as  a  shock,  especially  to  sensitive  girls. 
Mysterious  and  vague  ideas  are  engendered ;  self-inspection,  masturbation, 
or  other  abnormal  practices  may  get  a  start.  Children  approaching  this 
period  should  be  given,  in  advance,  a  plain,  sensible  explanation  of  the 
evolution  of  the  sex  instinct. 

The  physical,  mental,  and  moral  education  of  the  adolescent  requires 
special  attention.  In  the  neuropathic  temperament,  mental  and  physical 
work  should  be  subject  to  strict  regulation,  and  the  former  should  occupy 
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a  secondary  place.  Well-chosen,  systematic  exercise  should  be  nrged. 
Rowing,  swimming,  tennis,  running,  riding,  and  gymnastics  under  a 
trained  instructor  are  often  beneficial.  A  system  of  disciplinary  physical 
training  like  the  so-called  "dromotherapy"  of  Burlureaux,  at  Auteuil,  in 
which  the  individual  needs  are  carefully  studied  and  the  exercises  pre- 
scribed with  an  intelligent  regard  for  grade,  speed,  and  duration  can  be 
recommended  highly. 

If  the  child  is  to  be  educated  away  from  home,  the  choice  of  a  school 
is  of  importance.  If  possible,  a  school  should  be  selected  in  which  a  cer- 
tain amount  of  physical  exercise  is  compulsory;  it  should  be  located,  pre- 
ferably, in  a  smaller  town,  or  a  rural  district.  In  France,  the  Academy 
of  Medicine  has  demanded  a  certain  supervision  of  the  physical  education 
of  school  children.  Within  the  last  few  decades,  there  has  developed, 
everywhere,  greater  regard  for  the  necessity  of  bodily  development.  In 
England,  Eton,  Harrow,  and  many  of  the  older  institutions  of  learning, 
are  located  in  the  smaller  towns,  or  within  easy  reach  of  the  country  dis- 
tricts. The  hours  of  study  have  been  shortened,  and  the  more  moderate 
athletic  games  occupy  a  prominent  part  in  school  life.  In  America,  pre- 
paratory schools.  State  universities,  and  many  other  seats  of  learning  form, 
not  infrequently,  nuclei  about  which  small  towns  develop.  In  such  en- 
vironments, there  are  fewer  distracting  influences ;  teacher  and  taught  are 
more  intimately  associated,  and  the  chief  diversion  is  usually  some  form  of 
outdoor  sport.  Many  young  boys  who  have  failed  to  learn  the  lessons  of 
obedience,  punctuality,  and  respect  at  home  show  marked  improvement 
after  a  shorter  or  longer  residence  in  one  of  our  preparatory  schools  in- 
which  military  regime  is  an  essential  feature.  The  problems  of  this  time 
of  life  are  well  described  in  Stanley  Hall's  volume  "Adolescence"  (26), 
and  the  book  may  be  read  with  advantage  by  all  who  are  interested  in  the 
prevention  of  nervous  disorders. 

Adults. — Effective  prophylaxis  in  the  adult  is  a  much  more  difficult 
problem. 

In  the  hereditary  types,  imless  rigid  precautions  have  been  employed 
early,  the  abnormal  states  have  most  likely  made  their  appearance  by  this 
time,  and  we  have  to  do  w4th  the  treatment  of  an  established  neurosis, 
rather  than  with  its  prevention.  Should,  however,  the  individual  have 
reached  adult  life  safely,  it  becomes  necessary  to  protect  him,  guided  by 
knowledge  of  his  personality  and  his  ancestry,  as  far  as  possible  from  the 
abnormal  or  indiscreet  methods  of  living  which  are  most  likely  to  imdo 
an  individual  of  neurotic  temperament. 

In  the  attempt  to  ward  oif  the  acquired  neuroses  of  adult  life,  the  phy- 
sician enters  a  more  favorable  field  for  the  application  of  preventive 
measures.  If  any  primary  state — visceroptosis,  anemia,  status  lymphati- 
cus,  defective  metabolism,  chronic  infection — prone  to  be  associated  with 
neurosis  be  detected,  it  should  be  corrected.      Overwork,  worry,  and  a 
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sedentary  life  should  be  avoided.  The  over-ambitious  should  be  held  in 
leash,  and  those  subject  to  strong  emotions  and  passions  educated  to  self- 
control.  Social,  or  intellectual,  aspirations  may,  for  a  time,  have  to  be 
discouraged.  Convalescence  from  infectious  diseases  should  be  particu- 
larly guarded;  this  is  to  be  especially  advised  after  influenza,  typhoid 
fever,  and  malaria. 

The  engagement  period  is  one  of  great  strain;  "premarital  neuras- 
thenia" is  its  expression.  The  marriage  ceremony  is,  in  itself,  a  most 
disconcerting  affair  to  the  self-conscious,  the  self-centered,  the  neurotic. 
The  numerous  preparations  that  must  precede  it ;  the  anticipation,  anxiety, 
and  misgivings  regarding  the  ceremony  in  public  and  the  subsequent  con- 
summation of  marriage,  are  very  trying  experiences  for  the  neurasthenic. 
The  physical  side  of  the  sexual  relations  often  comes  as  a  severe  shock  to 
a  sensitive  woman.  Almost  inconceivable  as  it  may  appear,  it  is  undoubt- 
edly a  fact,  that  numbers  of  women  enter  upon  marital  relations  wholly 
uninformed  as  to  the  nature  and  function  of  sex ! 

The  neurotic  woman  should  be  carefully  guarded  during  gestation  and 
the  puerperium.  All  depressing  and  exciting  emotions  should  be  avoided ; 
fright,  anxiety,  worry,  or  chiding  may  at  these  times  be  very  harmful. 

Childbirth,  in  primiparw,  is  always  a  trying  experience;,  much  as- 
sistance may  be  given  to  an  apprehensive  woman  by  a  conversation  before- 
hand ;  the  more  usual  phenomena  of  delivery  should  be  fully  explained ; 
the  obstetrician  should  see  to  it  that  proper  hygienic  and  dietetic  measures 
are  instituted ;  the  prospective  mother  should  be  given  a  reasonable  assur- 
ance of  a  happy  termination  of  the  pregnancy.  A  thorough  examination 
by  a  competent  obstetrician,  in  whose  opinion  the  patient  has  confidence, 
is  usually  reassuring. 

The  menopause,  or  climacteric  period,  is  known,  even  to  the  laity,  as  a 
critical  time  of  life.  Between  forty  and  fifty,  women  not  infrequently 
complain  of  "nervousness"  which  they  attribute  to  the  "change  of  life." 
^o  doubt  the  nervous  symptoms  in  many  cases  can  be  avoided,  or  greatly 
ameliorated,  by  watchful,  intelligent  care,  and  by  suitable  physical  and 
mental  hygiene,  during  this  regressive  stage. 

Preliminary  Therapeutic  Reflections 

Before  prescribing  any  form  of  treatment  for  the  neurasthenic  and 
psychasthenic  states,  or  even  consenting  to  assume  the  direction  and  super- 
vision of  patients  suffering  from  them,  certain  general  factors  which 
pertain  to  their  therapy  demand  consideration. 

Psychology  a  Valuable  Adjuvant. — Neurasthenic  and  psychasthenic 
states,  whether  primary  or  secondary,  congenital  or  acquired,  are  most 
certainly  manifestations  of  abnormal  psychic  activity.  What  is  a  state 
of  consciousness  ?    How  are  ideas  associated  ?    Why  do  people  think,  feel, 
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and  act  in  more  or  less  different  ways  under  what  seem  to  be  precisely 
similar  external  conditions  ?  The  exact  physical  answer  to  these  questions 
may  never  be  known,  but  the  psychic  facts  themselves  are  accessible  to 
analysis,  and  a  study  of  psychology  may  help  us  to  understand,  in  a  general 
way,  the  laws  to  which  these  fundamental  processes  of  our  mental  life  are 
subject  Every  one  who  intends  to  undertake  the  treatment  of  abnormal 
nervous  and  mental  states  should  familiarize  himself  with  at  least  the 
elements  of  psychology.  Individuals  differ,  perhaps,  more  in  their  men- 
tality than  in  their  external  physical  features — in  fact,  individuality  itself 
is  largely  a  matter  of  psychic  potentiality.  A  normal  heart  sound,  a  nor- 
mal pulmonary  resonance,  or  a  normal  respiratory  murmur  are  capable  of 
demonstration ;  the  physical  facts  are  sufficiently  constant  to  furnish  us 
with  a  standard  which  we  designate  as  normal.  We  may  also  know  fairly 
well  how  one  with  a  sound  mentality  will  act  under  ordinary  circum- 
stances, but  we  cannot  know  the  thoughts  which  are  aroused  in  another  by 
the  objects  he  passes,  for  we  can  never  appreciate  fully  the  total  back- 
ground of  experience  of  another.  In  no  two  patients  suffering  from  func- 
tional nervous  disorders  are  the  psychical  or  the  bodily  conditions  exactly 
alike;  we  do  well  on  meeting  them  to  keep  one  of  Beard's  aphorisms 
clearly  in  mind,  namely :  "Each  case  of  neurasthenia  is  a  study  in  itself. 
No  two  cases  are  alike  in  all  details.  If  two  cases  are  treated  precisely 
alike  in  all  details  from  beginning  to  end,  it  is  probable  that  one  of  them 
is  treated  wrong"  (3). 

A  Correct  Diagnosis  the  First  Essential. — From  a  therapeutic  stand- 
point, the  nervous  symptoms  may  be  classified  as  mild,  or  moderate,  but  we 
should  never  be  satisfied  with  the  mere  diagnosis  of  the  existence  of  a 
neurasthenic  or  psychasthenic  state.  The  diagnostic  study,  on  both  the 
physical  and  psychical  side,  should  be  thorough-going,  and  should  con- 
sider not  only  the  possibility  of  anatomical  lesions,  but  also,  and  more 
especially,  the  pathological  physiology,  the  abnormal  psychology,  and  the 
etiology.  In  each  case,  every  effort  should  be  made  to  discover  the  presence 
of  some  primary  abnormal  physical  condition  as  a  basis.  If  detected,  ra- 
tional treatment  must  be  directed  toward  correcting  it.  Not  infrequently 
a  neurasthenic  or  psychasthenic  state  may  be  detected,  or  at  least  surmised, 
the  moment  a  patient  enters  the  consulting  room.  Ilis  attitude,  demeanor, 
manner  of  entering  the  room,  and  method  of  relating  his  symptoms  all 
contribute  to  the  diagnosis.  But  even  though  the  nervous  phenomena 
may  be  outstanding,  the  dangers  of  "snap  diagnosis"  and  hasty  conjectures 
should  be  remembered;  they  too  often  lead  to  actual  error;  and,  moreover, 
even  could  one  be  sure,  a  diagnosis  announced  before  a  thorough  physical 
examination  has  been  made,  makes  an  unfavorable  impression  upon  these 
victims  of  nervous  instability.  Neurasthenic  and  psychasthenic  states,  as 
primary  conditions  of  the  nervous  system,  should  be  our  last,  rather  than 
our  first,  consideration.     Every  nervous  patient  should  be  approached 
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with  an  open,  unbiased  mind,  eager  to  detect  some  tangible  cause  of  the 
symptoms,  but,  at  the  same  time,  conservative  in  its  judgments  regarding 
causal  relationships. 

A  careful  history  should  be  taken,  and  a  thorough  physical  and  men- 
tal examination  made.  This  is  often  impracticable  at  a  single  office  visit, 
and  may  entail  much  vi'ork,  including  the  making  of  many  lab9ratory 
tests.  For  this  reason  it  is  advisable  to  have  such  patients,  and  particu- 
larly those  who  do  not  live  near  by,  enter  a  general  hospital  for  a  few  days, 
where  a  thorough  study,  including  the  various  special  examinations,  may 
be  made.  Should  some  minor  physical  abnormality  be  detected,  say  an 
enlarged  turbinate,  a  tender  ovary,  a  sensitive  prostate,  a  variable  gastric 
acidity,  great  caution  should  be  exercised  in  assigning  to  it  an  etiological 
role;  unless  we  are  perfectly  sure  of  a  causative  relation,  too  emphatic  a 
statement  regarding  cause  should  not  be  made  to  the  patient.  An  un- 
guarded opinion,  thoughtlessly  expressed,  often  serves  merely  to  supplant 
one  pathological  idea  by  another  equally  as  tenacious ;  occasionally,  it  is  to 
be  feared,  physicians  are,  in  such  cases,  led  to  institute  useless,  and  even 
harmful,  local  treatments,  when  they  would  have  done  far  better  systemati- 
cally to  have  neglected  local  symptoms  and  to  have  directed  their  attention 
almost  wholly  to  general  upbuilding  treatment.  We  feel  that,  in  this  con- 
nection, a  word  of  caution  should  be  said,  too,  about  operative  procedures 
in  neurotic  states. 

Surgery  and  the  Neuroses. — Specialization  in  medicine  has  its  draw- 
backs as  well  as  its  advantages,  and  the  neurotic,  especially,  are  not  infre- 
quently the  victims  of  "over-specialization"  and  injudicious  surgical  inter- 
ference. A  narrow  "specialist,"  with  inadequate  ability,  training,  or  ex- 
perience, may  be  tempted  unwisely  to  anchor  a  "floating"  kidney,  to  cauter- 
ize a  slightly  enlarged  turbinate  bone,  to  shorten  the  mesentery  of  a 
slightly  prolapsed  viscus,  to  cut  out  the  colon  for  constipation,  to  dilate 
and  curette  the  uterus  for  a  menstrual  disorder,  to  cut  an  eye  muscle  in 
the  faulty  convergence  of  hyperthyroidism,  to  apply  cumbersome  apparatus 
to  a  "nervous"  joint  affection,  etc.  Of  course,  neurologists  and  internists 
are  also  sometimes  blameworthy  in  overlooking,  or  underestimating,  local 
defects  which  are  really  important.  Medical  judgment  may  be  sorely 
taxed  in  a  given  case.  Even  in  outspoken  organic  disease,  it  is  safer,  some- 
times, to  institute  general  measures  for  a  time,  and  to  treat  the  patient's 
neurotic  state  until  sufficiently  improved  later  to  undergo  operative  treat- 
ment, if  necessary,  without  serious  risk  of  augmenting  the  nervous  condi- 
tion. The  decision  of  such  matters  requires  careful  and  unselfish  consid- 
eration on  the  part  of  the  physician  and  surgeon.  The  most  conscientious 
men — internists,  surgeons,  rhinologists,  gynecologists,  neurologists,  etc. — 
will  sometimes  err.  We  should  all  of  us  remember  that  specialization 
tends  to  contract  the  visual  fields,  to  lead  to  the  old  fallacy  of  attempting 
aus  einem  PunJcte  zu  kurieren — to  cure  everything  by  treating  one  part ! 
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First,  let  us  avoid  all  unnecessary  interference.  If  operation  be  decided 
upon,  let  it  carry  with  it  a  strong  conviction  that  it  will  be  followed  by 
relief.  Careful  post-operative  care  is  also  an  essential  feature  in  neurotic 
patients.  James  G.  Mumford,  in  a  paper  read  before  the  American  Surgi- 
cal Association,  adduced  some  interesting  observations  upon  this  subject. 
He  reviewed  the  histories  of  five  hundred  patients,  eight  years  after  their 
discharge  from  the  surgical  service  of  the  Massachusetts  General  Hospital. 
Of  this  number  one  hundred  and  twenty-nine  could  be  communicated 
with ;  he  concluded  from  their  reports  that  if  there  were  more  regard  for 
post-operative  care  in  surgical  cases,  and  if  a  longer  period  of  personal 
supervision  were  maintained,  there  would  be  fewer  instances  of  semi- 
invalidism  following  upon  sojourn  in  the  surgical  wards  in  our  general 
hospitals.  Patients  might  fare  better  if  busy  surgeons  would,  more  often, 
turn  over  patients  in  convalescence  from  operations  to  their  medical  col- 
leagues for  supervision. 

Selection  of  a  Therapeutic  Regime. — After  coming  to  a  conclusion  as 
to  the  relative  importance  of  any  physical  defects  discovered  in  a  "nervous" 
patient,  and  in  how  far  we  are  to  have  recourse  to  general  measures  in 
combating  the  neurasthenic  or  psychasthenic  state,  we  must  ask  ourselves 
the  question:  How  can  we  best  apply  our  therapeutic  principles  to  the 
particular  individual  before  us  ?  The  answer  to  this  question  will  depend 
largely  upon  a  number  of  circumstances :  the  severity  of  the  symptoms,  the 
sex,  the  state  of  the  patient's  domestic  life,  and  the  patient's  financial  con- 
dition. Though  we  may  have  positive  ideas  as  to  what  should  be  done, 
were  the  patient  to  be  put  under  the  very  best  conditions,  it  may  easily  be 
that  such  conditions  are  more  expensive  than  the  patient  can  afford. 

Thus,  if  the  patient  be  a  male,  upon  a  small  salary,  and  his  income  is 
the  only  source  of  revenue  for  a  growing  and  dependent  family,  the  cus- 
tomary hospital,  sanatorium,  or  rest-cure  treatment,  with  the  additional 
expenses  of  a  physician's  fees,  may  be  wholly  unsuitable.  The  mere  con- 
sciousness of  the  fact  that  a  prolonged  course  of  therapy  in  these  circum- 
stances means  hardship  for  those  dependent  upon  him,  would  only  ag- 
gravate his  burden,  as  the  expense  and  loss  of  income  would  be  a  constant 
source  of  worry.  In  such  instances,  from  the  more  elaborate  methods  of 
treatment,  measures  should  be  selected  that  are  compatible  with  the  pa- 
tient's social  and  economic  condition. 

If  the  symptoms  are  not  very  severe,  and  especially  when  the  features 
are  psychasthenic  rather  than  neurasthenic,  a  great  deal  of  benefit  fre- 
quently follows  upon  merely  the  thorough  preliminary  study  of  the  case. 
This  is  often  seen,  when,  after  completing  the  examination,  we  tell  the 
patient  frankly,  and  in  simple  language,  the  nature  of  his  ailment.  A 
patient  may  be  greatly  relieved  when,  after  a  thorough  physical  examina- 
tion has  been  made,  he  can  be  told  by  his  physician  that  no  abnormality 
outside  of  a  functional  disturbance  of  the  nervous  system  has  been  dis- 
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covered  which  could  account  for  his  symptoms ;  that,  though  this  is  true,  it 
is  realized  that  he  is  ill,  and  that  his  symptoms  are  not  imaginary,  though 
they  may  be  largely  psychical,  and  due  to  misrepresentation  of  purely  nor- 
mal stimuli  acting  upon  an  over-stimulated  or  exhausted  nervous  system. 
One  must,  of  course,  use  the  words  "psychical"  and  "mental"  cautiously, 
lest  he  excite  fears  of  serious  mental  disease  or  insanity.  It  is  especially 
helpful  to  a  patient  if  the  physician  can  conscientiously  say  that  the  symp- 
toms seem  to  him  to  indicate  a  form  of  nervousness  which  is  curable. 
Such  a  conversation,  alone,  in  many  cases  accomplishes  much,  for  it  as- 
sures the  patient  that  his  suffering  is  understood,  allays  his  fears,  and 
inspires  confidence  and  hope  of  recovery.  When  actual  organic  visceral 
disease  is  found  to  exist,  and  it,  in  the  judgment  of  the  physician,  is  re- 
sponsible for  the  nervous  symptoms,  the  facts  should  be  explained  to  the 
patient,  care  being  taken  to  excite  no  unnecessary  alarm  or  apprehension. 
Treatment  of  a  case  should  be  instituted  only  on  condition  that  the  pa- 
tient's confidence  has  been  gained,  and  that  he  is  willing  to  follow  out  in- 
structions faithfully.  In  some  instances  a  short  vacation  may  suffice,  or 
even  a  continuance  of  ordinary  occupation  with  diminution  in  the  amount 
of  work,  along  with  improved  hygiene.  An  increased  amount  of  rest, 
regularity  in  meals,  sufficient  sleep,  an  abundance  of  fresh  air,  mild  ex- 
ercise, attention  to  the  bowels,  and  a  cold  sponge-bath  in  the  morning,  may 
all  be  helpful.  Sometimes  the  physician  does  well  to  furnish  a  written 
schedule,  outlining  the  way  in  which  all  the  hours  of  the  day  are  to  be 
spent.  Women  often  do  well  under  the  modified  rest  treatment  here  sug- 
gested, and  many  of  them,  even  among  the  poorer  classes,  find  it  possible 
to  arrange  their  time  according  to  a  program  made  out  by  the  physician. 
In  certain  instances  it  may  be  wise  to  have  the  patient  removed  to  the 
home  of  a  relative,  or  a  friend,  who  is  able,  and  willing,  to  aid  in  carrying 
out  directions.  It  is  possible  to  make  use  of  this  method  of  treating  pa- 
tients in  a  neurological  out-patient  department.  This  treatment  has  been 
shown  by  experience  to  be  very  satisfactory  as  a  form  of  therapy,  and  has 
also  served  as  a  helpful  means  of  instructing  medical  students.  Thus, 
after  a  patient  has  been  established  in  her  new  surroundings,  some  one 
among  the  third-year  students  who  is  interested  in  this  class  of  patients 
may  be  selected  to  take  charge  of  the  case,  and  to  see  that  instructions  are 
carried  out;  the  student's  visits  and  the  management  of  the  patient  must, 
of  course,  be  under  the  supervision  of  a  member -of  the  dispensary  staff. 
There  are  few  circumstances,  perhaps,  more  prone  to  shake  a  student's 
faith  in  the  efficacy  of  therapeutics  than  the  witnessing  of  ordinary  "dis- 
pensary treatment,"  and  its  utter  futility,  in  the  majority  of  the  neuras- 
thenic and  psychasthenic  states.  On  the  other  hand,  the  results  obtainable 
by  the  method  referred  to  above,  which  insures  personal  contact  and  con- 
tinued observation  under  more  favorable  conditions,  are  most  gratifying 
to  patient,  student,  and  instructor. 
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Where  financial  difficulties  are  less,  many  adaptations,  and  modifica- 
tions, of  partial  rest  treatments  will  suggest  themselves  to  the  thoughtful 
physician.  Of  course,  in  cases  where  expense  is  a  minor  consideration, 
all  measures  which  add  to  comfort,  and  facilitate  cure,  may  be  employed. 

Continuance  of  Occupation. — ^Whether  a  patient's  occupation  shall  be 
temporarily  suspended,  or  not,  is  an  important  matter ;  a  decision  is  not 
always  easy,  requiring,  as  it  does,  the  closest  scrutiny  of  individual  char- 
acteristics, and  mode  of  life.  Though  no  generally  applicable  rule  can  be 
laid  down  it  may  be  worth  while  to  refer  to  certain  general  principles 
which  may,  on  occasion,  be  helpful  in  determining  the  course  to  be 
adopted. 

(1)  If  the  particular  form  of  occupation  be  an  etiological  factor  in  the 
neurosis,  the  work  may  not  only  have  to  be  suspended,  but,  perhaps,  have 
to  be  abandoned  altogether ;  this  is  especially  true  if  his  occupation  expose 
the  patient  to  some  chronic  form  of  intoxication.  There  are,  too,  certain 
intellectual  pursuits,  and  professional  vocations,  which  appear  to  be  in- 
compatible with  the  welfare  of  individual  neuropaths.  Medical  students 
and  physicians,  on  discontinuing  their  work  temporarily  owing  to  impera- 
tive ideas  or  fears,  sometimes  find,  upon  resuming  it,  that  the  obsessions, 
phobias,  or  impulses  are  so  intimately  connected  with  certain  phases  of 
their  work,  that  resumption  is  impossible.  We  recall,  in  particular,  the 
case  of  a  young  surgeon,  intellectual  and  practically  skillful,  who,  very 
early  in  his  career,  was  forced  to  discontinue  his  operative  work  because 
of  an  absurd,  but  strong,  impulse  to  spit  into  the  wound  just  as  an  opera- 
tion was  being  completed.  Fortunately,  he  never  yielded  to  the  impulse, 
but  it  was  so  disturbing  that  he  chose  another  form  of  medical  work  and, 
we  are  told,  is  making  some  progress. 

(2)  Not  only  should  the  character  and  etiological  bearing  of  the  occu- 
pation be  regarded,  but,  what  is  equally  important,  the  manner  in  which 
the  work  is  performed.  Some  persons  do  not  know  how  to  work  properly. 
Many  are  spasmodic,  irregular,  temporarily  extremely  intensive,  actually 
going  on  an  intellectual,  or  occupational,  "spree"  of  several  days'  or  weeks' 
duration.  It  is  necessary  to  teach  these  to  perform  the  day's  duty  well, 
to  adopt  the  maxim  of  Wilhelm  Meister  and  "do  the  thing  just  ahead," 
and  to  leave  to-morrow  to  take  care  of  itself.  There  are  others  who,  al- 
though occuj^ying  some  minor  position,  overestimate  their  responsibility, 
and  feel  that  the  larger  problems  and  destinies  of  their  employers  are  en- 
tirely within  their  keeping.  This  attitude  is  sometimes  a  symptom,  a  form 
of  "over-conscientiousness,"  but  it  may  also  pertain  to  one  particular  form 
of  occupation,  so  that  both  the  symptom,  and  the  occupation,  need  at- 
tention. 

(3)  The  third  general  consideration  regarding  continuance  of  occupa- 
tion has  to  do  with  the  patient,  the  severity  of  his  symptoms,  and  the 
degree  of  fatigue  and  exhaustion  manifested.     As  Forchheimer,  Savage, 
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Ziemssen  (38),  and  others  have  emphasized,  it  may  not  be  necessary  in 
mild,  or  moderately  severe,  cases  to  discontinue  the  occupation.  It  will  be 
well  to  have  the  patient  take  a  brief  rest,  completely  away  from  business 
or,  if  this  be  impracticable,  to  spend  the  week-ends  away  from  home  and 
business  affairs.  In  most  cases  it  is,  however,  necessary  rigidly  to  limit 
the  amount  of  work,  and  to  prevent  work  at  full  speed.  It  is,  moreover, 
essential  to  see  to  it  that  the  leisure  is  spent  in  a  profitable,  hygienic  man- 
ner, preferably  in  some  form  of  outdoor  exercise.  Riding,  hunting,  walk- 
ing, golf,  and  gymnastics  may  be  recommended.  If  insomnia  and  in- 
capacity for  work  are  prominent  symptoms,  discontinuance  of  the  occupa- 
tion, at  least  for  a  time,  can  scarcely  be  avoided. 

Requirements  in  the  Physician. — It  has  been  stated  that  a  physician's 
success  in  general  medical  practice  depends  largely  upon  his  ability  to 
treat,  successfully,  patients  suffering  from  neurasthenic  and  psychasthenic 
states.  There  is  much  truth  in  this  saying.  Eor,  in  the  first  place,  a  large 
percentage  of  every  general  practitioner's  following  is  made  up  of  this 
class  of  patients,  and,  in  the  second  place,  the  faculties  which  insure  suc- 
cess in  the  treatment  of  neurotics  are  of  great  help,  also,  in  the  management 
of  many  distinctly  organic  diseases.  One  attribute,  apparently  essential 
in  physicians  who  have  this  success,  is  the  quality  of  deriving  genuine 
pleasure  from  the  work  of  restoring  such  patients  to  health.  If  the  phy- 
sician is  not  interested  in  neurology,  and  especially  if  he  be  impatient 
with  the  complaints  of  the  functionally  nervous,  he  will  do  well  frankly 
to  confess  the  aversion  to  himself,  and  refuse  to  assume  the  responsibilities 
of  treatment  of  this  class.  How  frequently  the  remark  is  made,  "I  do  not 
understand  how  Dr.  So  and  So  can  spend  his  time  fooling  with  nervous 
patients."  Without  interest  in,  or  understanding  of,  nervous  patients 
success  in  their  treatment  is  scarcely  conceivable ;  thus  approaching  them 
a  physician  may  fail  really  before  he  has  commenced. 

The  physician  who  will  work  successfully  among  the  functionally  nerv- 
ous should  be  broadly  educated,  refined,  sincere,  honest,  kind,  firm,  and 
adaptable.  Whatever  the  patient's  age,  station,  or  race,  the  physician 
should  be  able  to  see  things  from  his  point  of  view,  to  put  himself,  to  a 
certain  extent,  in  his  place,  and  to  command  his  respect  and  confidence. 
Not  every  one  possesses  the  kind  of  personal  magnetism,  which 
makes  the  patient  willing  to  lay  bare  before  him  the  innermost  secrets 
of  an  unhappy  life.  Likes  and  dislikes,  personal  attractions,  and  repul- 
sions, depend  upon  a  whole  series  of  elements  in  the  personality ;  they  are 
often  instinctive — matters  of  first  impression.  Some  persons  immediate- 
ly appeal  to  us,  some  make  little  or  no  impression  upon  us;  still  others 
at  once  excite  in  us  a  feeling  of  aversion.  Generally  speaking,  one  is  more 
apt  to  be  successful  with  a  patient  whose  social  condition,  environment, 
and  habits  of  thought  and  life  belong  to  a  circle  not  too  remote  from  that 
in  which  one  lives  and  moves  one's  self.     The  first  essential  is  that  the 
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physician  gain  the  patient's  confidence ;  if  this  cannot  be  secured,  it  may 
be  better  not  to  assume  the  responsibility  of  the  treatment.  For  seciir- 
ing  the  necessary  mental  relationship,  Bouveret  emphasizes  (7)  :  (1)  a 
thorough  examination;  (2)  a  real  interest  in  the  patient's  suffering;  (3) 
an  intelligible  explanation  of  the  nature  of  his  malady ;  (4)  repeated  re- 
assurance and  prospect  of  cure;  (5)  a  relation  of  the  success  that  has 
attended  the  treatment  of  other  similar  patients — where  possible,  select- 
ing, as  examples,  instances  in  which  the  symptoms  were  still  more  severe ; 
and  (6)  never  making  the  mistake,  when  a  patient  is  ill,  of  giving  him 
the  impression  that  you  do  not  believe  his  suffering  to  be  real. 

Confidence  once  established,  care  should  be  taken  that  it  be  not  de- 
stroyed. Occasionally  a  physician's  resources  are  taxed  to  the  utmost. 
If  the  patient  be  educated,  engaged  in  some  intellectual  pursuit,  or  have 
some  knowledge  of  affairs  psychical,  it  requires  most  delicate  tact,  the 
guarded  use  of  language,  apt  resourcefulness,  and,  above  all,  unswerving 
honesty,  to  maintain  intellectual  and  moral  control.  Once  a  patient  de- 
tects the  physician  in  error,  or  hears  conflicting  statements  concerning  his 
condition,  he  is  likely  to  be  shaken  in  his  faith.  He  must  be  made  con- 
stantly to  feel  that  the  physician  knows  more  about  his  condition  than 
he.  This  faith-attitude  is  not  always  easy  to  retain,  for  a  patient  feels 
that  his  physician  has  never  seen  anyone  suffer  as  he  does.  How  can 
anyone  know  more  about  a  state  which  he  has  never  experienced  than 
one  actually  suffering  from  it  ?  is  the  question  which  is  often  asked. 

After  a  regimen  has  been  decided  upon,  definite,  positive,  and  accu- 
rate directions  should  be  given,  and,  unless  there  be  positive  indications 
for  changing  them,  these  should  be  rigorously  enforced.  Firmness,  judi- 
cious sympathy,  kindness,  patience,  and  optimism  are  needed  in  the  physi- 
cian, if  the  patient  is  properly  to  regard  his  instructions.  Over-solicitude 
should  be  avoided ;  ridicule  and  sarcasm  are  almost  never  necessary.  Fur- 
ther, once  a  psychical  state  has  been  carefully  explained  to  the  patient, 
the  physician  does  well,  as  a  rule,  to  decline  to  discuss  it  at  great  length. 
It  is,  moreover,  not  always  wise  to  greet  the  patient,  every  time  one  enters 
the  room,  with  "How  are  you  feeling  to-day  ?" ;  it  is  often  more  helpful 
to  teach  the  patient  to  ignore  symptoms  as  much  as  possible ;  cheerfulness 
and  hope  should  be  inspired. 

Requirements  in  the  Nurse. — Those  patients  who  require  the  special 
services  of  a  trained  nurse  should  have  the  attention  of  one  suited  to 
the  needs  of  the  individual,  not  of  one  chosen  at  random.  In  general, 
the  requisites  of  a  good  nurse  for  the  care  of  neurasthenics  are,  in  a  meas- 
ure, similar  to  those  of  the  physician.  The  nurse  should  be  cheerful, 
personally  attractive,  absolutely  cleanly,  neat,  patient,  and  tactful,  and 
she  should  have  plenty  of  good  common  sense.  Nurses  wlio  have  had 
merely  a  general  hospital  training  may  not  be  entirely  satisfactory,  for 
such  nurses,  accustomed  to  the  care  of  surgical  or"  "acute"  medical  cases, 
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have  had,  as  a  rule,  but  little  experience  with  neurotife  patients,  and  can- 
not tolerate  their  apparently  absurd  fancies  and  ideas.  Nurses,  like  doc- 
tors, often  exhibit  a  preference  for  the  care  of  certain  classes  of  patients ; 
one  should  be  selected  who  is  interested  in  the  care  of,  and  the  study  of, 
neurasthenic  states.  It  is,  of  course,  essential  that  physician  and  nurse 
loyally  cooperate  in  the  maintenance  of  the  regimen;  the  nurse  should 
have  respect  for  the  physician  in  charge,  and  under  no  circumstances  be- 
little his  opinion,  or  contradict  his  statements,  to  the  patient.  The  nurse 
should  sedulously  avoid  giving  the  impression  that  any  of  the  "discipline" 
originates  with  her ;  the  "rules  and  regulations"  will  be  submitted  to  more 
readily  when  they  are  understood  to  be  the  physician's  orders.  A  nurse's 
attitude  toward  a  nervous  patient  should  always  be  one  of  friendliness 
and  helpfulness;  above  all,  it  is  desirable  that  she  herself  be  free  from 
any  neurotic  tendencies;  that  she  be  thoroughly  healthy  in  body  and  in 
mind.  If  the  case  be  a  protracted  one,  it  may  be  advisable  to  change  the 
nurse  occasionally,  even  when  no  incompatibility  exists.  Thrown  together 
so  intimately  and  continuously,  mutual  boredom  is  not  surprising;  more- 
over, the  strain  on  the  nurse  is  often  too  great  to  justify  a  continuance 
with  one  patient  over  a  long  period. 

Where  the  physician  notes  an  incompatibility  of  temperament  in  nurse 
and  patient,  he  may  change  the  nurse  promptly;  trained  nurses  now  un- 
derstand that  this  brings  no  discredit  or  censure  with  it. 


Generally  Accepted  Therapeutic  Principles 

According  to  prevailing  medical  opinion,  neurasthenia  and  psychas- 
thenia,  aside  from  their  primary  causes,  are  looked  upon  as  conditions  of 
"irritable  weakness"  of  the  central  nervous  system.  Fatigue  and  irri- 
tability are  both  prominent  features,  and  they  furnish,  when  wise  atten- 
tion is  paid  also  to  causes,  a  rational  basis  for  therapy.  Both  fatigue 
and  irritability  suggest  the  need  of  rest — the  essential  element  in  all 
therapeutic  courses  prescribed  for  patients  suffering  from  neurasthenia 
or  psychasthenia.  But  continued  rest  means  inactivity,  and  inactivity, 
if  too  prolonged,  means  deterioration  of  function.  A  fatigued  muscle 
requires  rest,  and  a  rested  muscle  needs  exercise.  So  it  is  with  the  nerv- 
ous system.  The  treatment  of  these  neuroses  will,  therefore,  be  considered 
in  two  distinct  sections:  First,  a  section  dealing  with  the  protection  of 
the  central  nervous  system,  or  sedative  treatment ;  and,  second,  one  deal- 
ing with  exertion  of  the  central  nervous  system,  or  stimulating  treatment. 
Certain  more  special  therapeutic  features,  such  as  treatment  in  sanatoria, 
or  in  hospitals,  by  travel,  by  climate,  etc.,  as  well  as  the  treatment  of  par- 
ticular symptoms,  will  be  separately  discussed. 
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Protection  and  Reconstruction  of  the  Central  Nervous  System 


Rest. — Though  rest  is  generally  accepted  as  an  essential  therapeutic 
agent  for  all  patients  suffering  from  neurasthenic  states,  opinions  differ 
as  to  the  degree  of  rest,  the  length  of  time  required,  and  the  method  of 
administering  it.  Either  mental  or  physical  rest,  or  both,  may  be  pre- 
scribed, and  the  rest  may  be  partial  or  complete. 

The  value  of  rest  as  a  therapeutic  measure  was  mentioned  by  Beard 
in  his  first  communication  on  neurasthenia ;  its  real  function  in  the  treat- 
ment of  the  neuroses  was  not  generally  appreciated,  however,  until  Dr. 
S.  Weir  Mitchell  (33)  made  known  his  method  of  treating  these  patients, 
and  showed  the  world  what  could  be  done  by  means  of  systematic  "rest 
cures."  lie  recognized  fully  that  rest  alone  was  not  sufficient.  It  tends 
to  lessen  the  appetite  and  digestion ;  it  may  enfeeble  the  circulation ;  it 
induces  constipation.  For  these  reasons  massage  and  a  suitable  dietary 
form  a  part  of  every  "complete"  rest  treatment,  and,  as  soon  as  possible, 
the  principle  of  rest  or  protection  is  made  to  give  way  gradually  to  the 
principle  of  exertion  or  stimulation. 

Partial  Rest. — Partial  rest  may  be  variously  adapted  to  suit  in- 
dividual needs,  and  is  most  useful  in  treating  the  milder  conditions,  as 
well  as  in  ameliorating  the  symptoms  of  those  who,  though  ill  enough  to 
justify  it,  cannot  afford  to  discontinue  all  of  their  regular  work.  Such 
partial  rest  may  vary  all  the  way  from  a  slight  repose  of  an  hour  or  so 
each  day  to  a  more  exacting  prescription  to  spend  the  greater  part  of  the 
twenty-four  hours  in  bed.  The  duration  of  and  the  hours  selected  for 
rest  have  sometimes  to  be  adjusted  to  the  requirements  of  some  other 
obligatory  routine.  In  many  mild  cases  it  may  suffice  if  the  patient  re- 
tire an  hour  or  two  earlier  than  his  wont,  if  he  have  his  breakfast  served 
in  bed,  and  if  he  recline  upon  a  lounge  for  half  an  hour  before  and  after 
each  meal.  Usually  it  is  well  to  have  such  a  patient  spend  at  first  ten  or 
eleven  hours  of  the  twenty-four  in  bed. 

Absolute  Rest. — By  absolute  rest  is  meant  as  complete  rest  of  both 
body  and  mind  as  is  possible ;  it  necessitates,  for  a  patient  yielding  to  it, 
a  more  or  less  prolonged  stay  in  bed.  In  the  severest  cases  the  patient 
may  not  be  permitted  to  feed  himself  nor  to  rise  even  for  urination  and 
defecation.  If  complete  mental  rest  is  necessary  also,  isolation  of  the 
patient  becomes  necessary;  all  communication  with  family  and  friends 
may  be  temj)orarily  cut  off,  and  reading  and  unnecessary  conversation 
for  a  time  prohibited.  These  extreme  measures,  however,  are  used  only 
in  the  severest  cases;  even  where  the  symptoms  are  marked,  most  physi- 
cians of  experience  prefer  some  modification  of  a  complete  rest  treatment 
rather  than  the  unqualified  edict. 

Rest  in  bed  has  for  its  object  two  distinct  aims:  (1)  to  reduce  physio- 
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logical  expenditure  of  energy  to  a  minimum,  and  to  permit  the  restora- 
tion of  normal  function  in  fatigued  tissues;  (2)  to  help  gain  the  patient's 
confidence  and  to  secure  proper  regard  for  the  physician's  instructions; 
in  other  words,  to  establish  at  the  outset  what  is  necessary  for  cure,  namely, 
"medical  obedience."  Rest  alone  is  often  sufficient  to  relieve  much  of 
the  feeling  of  exhaustion ;  along  with  suitable  diet,  it  is  a  help  in  mak- 
ing undernourished  patients  gain  in  weight.  One  should  not,  however, 
be  led  to  think  that,  because  a  patient  puts  on  fat,  he  is  necessarily  gain- 
ing in  strength  and  in  muscle  tissue ;  we  do  not  wish  to  make  either  obese 
people  or  athletes  out  of  our  neurotic  patients,  but  rather  to  put  all  the 
tissues  into  a  healthy  state;  this  is  why,  after  preliminary  rest  and  abun- 
dant feeding,  we  have,  later  on,  to  consider  most  carefully  the  matters  of 
exercise,  and  of  suitable  balance  in  the  diet  of  protein,  carbohydrate,  fats, 
salts,  and  water. 

The  bed  should  not  have  a  feather  mattress,  should  be  inviting,  clean, 
of  moderate  firmness.  The  room  should  be  well  ventilated,  the  clothing 
light  and  suitable  for  the  season  and  temperature.  If  the  bed  can  be 
run  out  on  a  porch  in  fine  weather,  all  the  better. 

Rest  in  bed  is  clearly  indicated  for  all  patients  who  show  real  exhaus- 
tion or  evidence  of  marked  malnutrition.  Extreme  irritability  and  emo- 
tional outbreaks  are  also  indications  for  rest.  Bouveret  (7)  advises  rest 
in  cases  of  cerebrasthenia,  and  more  particularly  in  those  of  myelasthenia, 
where  backache,  pains  in  the  extremities,  and  gastric  symptoms  are  pro- 
nounced. Ziemssen  (38),  Buckley  (9),  and  Godlewski  (20)  all  suggest 
that,  'in  the  cases  with  "wornout"  minds  without  marked  somatic  signs, 
and  especially  the  fat,  robust-looking,  normally  digesting  patients  with 
neurasthenic  complaints,  rest  in  bed  is  rarely  indicated,  or,  if  at  all, 
only  partial  rest  for  a  time.  Charcot's  type  of  patient,  which  he  char- 
acterizes as  I'homme  mix  petits  papiers,  will  also  do  better  with  only 
moderate  rest,  combined  with  a  prescribed  routine  of  judicious  exer- 
tion. 

The  duration  of  rest,  the  time  of  year  best  suited  for  it,  and  the 
degree  of  it  are  all  largely  matters  for  individualization.  A  rest  cure  is 
most  easily  carried  out  in  the  cooler  months  of  the  autumn  or  spring. 
^Vhen  rest  has  been  decided  upon,  the  maxim^al  rest  and  the  more  rigid 
restrictions  to  be  used  in  a  given  case  should  be  given  at  the  very  begin- 
ning of  the  treatment.  It  is  better,  and  far  easier,  to  reduce  the  rigor  of 
one's  rules  after  a  time  than  it  is  to  increase  it.  It  makes  a  better  im- 
pression upon  the  patient,  too,  for  an  increase  of  liberty  encourages  the 
idea  of  improvement ;  the  "conviction  of  cure"  is  strengthened  when  some 
of  the  bars  can  be  let  down  because  of  progress.  The  duration  of  the  rest 
necessary  will  depend  largely  upon  the  actual  progress  the  patient  makes ; 
no  definite  time  should  be  set  at  the  beginning,  or,  if  any  "guess"  is  made, 
it  should  err  on  the  side  of  overestimation.     Some  patients  will  not  re- 
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quire  more  than  two,  four,  or  six  weeks ;  in  very  severe  cases  months 
may  be  necessary. 

Isolation. — Like  rest,  isolation  may  be  partial  or  complete.  It  has  for 
its  main  object  the  removal  of  the  patient,  as  far  as  possible,  from  all 
sources  of  external  irritation;  it  serves  also  to  increase  confidence,  and 
to  make  the  physician's  control  over  the  case  more  easily  possible.  In 
extremely  irritable  and  hypersensitive  individuals,  upon  whom  even  nor- 
mal external  stimuli,  owing  to  distorted  perception  and  abnormal  asso- 
ciation, yield  exaggerated  reactions,  there  may  even  be  a  personal  desire 
for  separation  from  the  external  world;  temporary  isolation  is  for  them 
a  real  relief.  Though  the  majority,  perhaps,  of  patients  may  be  success- 
fully treated  without  isolation,  there  are  some  in  whom  therapy  will  al- 
most surely  fail,  unless  the  patient  can  be  wholly  separated  from  his  or 
her  ordinary  surroundings  and  associates. 

Partial  isolation  away  from  home  should  be  prescribed  in  most  cases 
where  rest  in  bed  is  indicated.  Separation  from  overanxious  and  over- 
sympathetic  or  undersympathetic  friends  and  relatives  is  most  essential. 
Many  neurotic  patients  feel  that  their  complaints  are  misunderstood  by 
the  family,  that  they  are  neglected,  or  even  abused.  And  it  is  not  uncom- 
mon actually  to  find  patients  reproved,  scolded,  and  censured  for  symp- 
toms w^hich  they  are  wholly  unable  to  suppress,  or  in  other  instances  to 
see  patients  humored,  encouraged,  and  excused  from  all  responsibility — 
to  their  detriment. 

The  need  of  isolation,  then,  depends  somewhat  upon  the  conditions 
which  exist  in  the  family  circle.  If  it  be  thought  necessary  to  insist  upon 
it,  the  physician,  while  it  is  being  carried  out,  should  not  forget  that  a 
large  share  of  his  work  consists  in  reeducating,  not  only  the  patient,  but 
also  other  members  of  the  family;  he  must  work  for  a  readjustment  of 
conditions  in  the  home. 

Letter-writing  between  patient  and  family  may  have  to  be  largely 
restricted,  or  even  forbidden  altogether  at  first,  though  the  arrangement 
should  always  be  made  that,  if  anything  goes  wrong  at  home  which  the 
patient  really  should  know,  knowledge  of  it  will  not  be  withheld.  Visi- 
tors may  later  on  be  permitted  once  a  week  for  a  short  time  only,  pro- 
vided they  have  a  proper  understanding  of  the  patient's  condition.  It 
should  be  remembered  that  a  single  visit,  by  an  ill-chosen  person,  may 
undo  a  week's  work. 

In  some  few  cases,  isolation  may  be  undertaken  at  home,  but  with  the 
distinct  understanding  that,  in  addition  to  the  nurse,  only  one  member 
of  the  family,  or  one  attendant,  chosen  by  the  physician,  is  to  have  access 
to  the  patient's  room.  Isolation  without  a  nurse  or  a  companion  would 
in  most  cases  do  more  harm  than  good. 

Absolute  isolation  with  a  nurse  is,  indeed,  a  trying  ordeal,  and 
should  be  reserved  for  the  severer  cases,  in  which  the  emaciation,  irri- 
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tability,  or  hypersensitiveness  are  pronounced  enough  to  demand  radical 
measures. 

In  some  psychasthenic  states,  it  is  better  not  to  isolate  the  patient, 
particularly  if  it  seem  probable  that  it  will  encourage  introspection,  self- 
analysis,  or  despondency.  When  convinced,  however,  that  isolation,  par- 
tial or  complete,  is  necessary,  we  should  not  be  deterred  from  prescribing 
it  by  the  patient's  objections,  or  by  the  statement  that  she  could  not  en- 
dure separation  from  family  and  friends.  A  patient  can  usually  be  made 
to  see  the  wisdom  of  isolation,  when  it  is  needed,  by  a  few  well-chosen, 
kind  remarks,  the  physician  giving  the  reasons  first,  and  commenting 
upon  the  efficacy  of  isolation  in  the  treatment  of  similar  cases  in  his 
experience. 

Diet. — Diet  in  the  treatment  of  neurasthenic  states  has  been  the  sub- 
ject of  much  discussion;  many  fanciful  dietetic  measures  founded  upon 
various  conceptions  of  the  pathology  of  these  states  have  been  advocated. 
Autotoxemia  from  the  gastrointestinal  tract,  changes  in  vascular  tension, 
gout,  and  disordered  metabolic  states,  including  the  aiihritisme  of  the 
French  school,  all  have  had  a  part  in  influencing  dietetic  regimes.  It 
would  be  just  as  irrational  to  formulate  a  specific  diet  for  all  neurotic 
patients  as  it  would  be  to  treat  all  cases  of  headache  in  the  same  way. 
Whatever  may  be  one's  view  as  to  the  etiology  and  pathology  of  psycho- 
neurotic states,  diet  should  be  prescribed  according  to  the  individual  re- 
quirements of  the  patients.  In  general,  on  the  nutritional  side,  neurotic 
patients  may  be  divided  into  two  classes:  (1)  the  lean,  emaciated,  under- 
fed, so-called  "wornout"  class,  and  (2)  the  healthy-looking,  fat,  ruddy, 
truly  irritable  type.  French  observers,  especially,  have  supported  this 
classification,  recognizing  two  main  types,  on  the  basis  of  a  study  of  vas- 
cular tension  and  of  analyses  of  the  gastric  juice.  Members  of  the  first 
group  usually  exhibit  arterial  hypotension,  atony  of  the  gastrointestinal 
tract,  and  hypoacidity  or  even  anacidity  of  the  gastric  secretion.  In  the 
second  class  arterial  hypertension,  gastrointestinal  restlessness,  and  hyper- 
acidity of  the  gastric  juice  are  often  demonstrable.  Although  some  who 
thus  divide  the  cases  are  ardent  supporters  of  the  "rheumatic"  nature  of 
the  neuroses,  and  have  established  dietetic  regimes  largely  based  upon  this 
belief,  this  fallacy  should  not  deter  us  from  recognizing  the  usefulness 
of  their  observations  upon  blood  pressure  and  gastric  function  as  helpful 
guides  for  prescribing  dietetic  measures.  As  far  as  our  own  studies 
upon  the  relation  of  vascular  tension  and  gastric  acidity  to  the  two  types 
go,  they  support  the  classification. 

Dietetic  measures  may  be  instituted  to  secure  physiological  rest  of 
the  alimentary  tract;  to  adjust  the  food  intake  to  certain  abnormalities 
of  the  metabolic  processes,  and  to  regulate  definite  gastrointestinal  func- 
tions. In  selecting  a  dietetic  regime  we  should  have  in  mind  the  state 
of  nutrition  of  the  patient,  any  gastric  disorder  present,  as  shown  by  a 
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study  of  the  gastric  juice  and  of  the  motility,  aiid  the  blood  pressure. 
Special  indications  for  dietetic  supervision  include  evidences  of  malnutri- 
tion, anemia,  digestive  disturbances,  irregular  or  faulty  habits  of  eating, 
metabolic  diseases.  As  a  rule,  the  fat,  normally  digesting  cerebrasthenic 
requires  little  attention  to  diet,  other  than  measures  suited  to  his  vascular 
tension,  or  to  reduction  of  the  body  weight.  Often  the  alimentary  super- 
vision in  neurasthenic  states  is  less  a  matter  of  specific  dietary,  or  de- 
parture from  what  a  healthy  individual  should  observe,  than  an  effort  to 
reestablish  rational  eating,  educating  the  patient  to  enjoy  normal  amounts 
of  the  ingredients  of  any  well-selected  menu. 

Diet  may  be  quantitatively  restricted  in  calories,  or  it  may  be  qualita- 
tively altered.  Quantitatively,  it  may  be  temporarily  reduced  to  a  mini- 
mum, or  it  may  be  increased  beyond  the  limits  ordinarily  required  to 
maintain  metabolic  equilibrium,  as  in  "forced  feeding"  or  "superalimen- 
tation." Both  of  these  methods  may  be,  and  usually  are,  employed  at 
different  stages  in  the  treatment  of  a  single  case.  Thus  a  restricted  diet 
is  used  when  we  wish  temporarily  to  secure  digestive  repose ;  in  such 
eases  it  is  common  to  begin  with  small  quantities  -of  milk,  given  often, 
without  other  food,  for  a  few  days  or  a  week.  In  cases  with  marked  gas- 
trointestinal atony,  dilatation,  and  diminished  gastric  secretion,  some 
care  must  be  exercised  in  giving  milk  lest  fluids  further  dilute  an  already 
impoverished  gastric  juice,  favor  gastric  dilatation,  cause  diarrhea  or  con- 
stipation, and  really  starve  the  patient.  In  such  cases  it  may  be  wiser 
to  employ  a  mixed  diet,  moderately  restricted  at  first,  especially  as  to 
fluids,  only  small  quantities  of  water  being  allowed  with  meals.  Even 
though,  as  Hawk  has  recently  pointed  out,  the  ferments  act  better  when 
water  is  taken  with  meals,  still  in  gastric  atony  large  quantities  of  water 
interfere  with  gastric  motility.  When  gastrointestinal  symptoms  are  ab- 
sent, or  of  minor  importance,  except  for  anorexia,  the  gastric  juice  being 
normal,  certainly  no  harm,  but  distinct  benefit,  may  be  derived  from  a 
brief  course  of  milk  feeding.  Ordinary  milk  may  be  given  cold,  or  it 
may  be  given  skimmed,  boiled,  or  mixed  with  lime  water.  Patients  often 
have  a  distaste  for  milk,  asserting  that  they  "never  could  drink  milk" ; 
then  a  little  cocoa,  tea,  or  coffee  may  be  added,  just  sufficient  to  color  it, 
if  desired,  though  usually,  on  gentle  persuasion,  patients  will  take  it  plain, 
and,  resting,  find  that  they  can  digest  it. 

This  preliminary  "starvation  diet"  has  the  support  of  such  men  as  S.  Weir 
Mitchell  (31),  Dubois  (17),  Playfair  (37),  Allbutt  (1),  Starr,  and  othei-s. 
Our  own  experience  has  led  us  to  adopt  it  for  a  few  days  at  the  beginning:  of 
treatment  in  the  majority  of  eases.  It  has  seemed  to  us  that  patients  jjain  more 
rapidly  later,  on  account  of  it.  Godlewski  reconnnends  it  most  heartily  in  oases 
with  arterial  hypertension.  Our  own  experience  has  confirmed  his  statement  that 
a  period  of  only  two  or  three  days  may  suffice  to  cause  a  marked  fall  in  blood 
pressure.  The  emjjirical  use  of  a  preliminary  milk  diet  as  a  rig-id  routine  in 
certain   institutional   treatments,   for  every   ease   admitted,   is,    of   course,   to   be 
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deprecated ;  but,  judiciously  employed,  after  careful  study  of  the  individual  patient, 
it  has  its  place,  and  should,  in  suitable  cases,  be  prescribed  without  hesitation. 

After  the  preliminary  period  of  restriction,  a  general  mixed  diet  may 
usually  be  given.  It  should  be  appetizing,  sufficient  to  maintain  nitroge- 
nous equilibrium,  easily  digested,  and  it  should  contain  proper  propor- 
tions of  the  essential  elements — proteins,  fats,  carbohydrates,  and  salts. 
If  the  patient  be  obviously  underfed,  an  attempt  should  be  made  to  fat- 
ten him ;  if  he  be  wilfully  overindulging  himself  in  food,  we  regulate  the 
amount,  and  reduce  his  weight.  In  the  latter  case  Buckley  (9)  advises 
the  "Salisbury  method,"  restricting  the  diet,  for  a  time,  to  rump  steak, 
cod  fish,  and  hot  water.  The  absence  of  carbohydrate,  fats,  and  fruit 
from  this  diet  makes  it  objectionable.  It  is  better  to  use  one  of  the  diets 
for  obesity  (q.  v.).  The  patient  should  be  weighed  accurately  once  a 
week,  and  a  weight  chart  should  be  kept.  Godlewski,  paying  much  at- 
tention to  the  blood  pressure  in  cases  of  hyperarterial  tension,  hyperchlor- 
hydria,  and  motor  restlessness,  advises  a  restricted  dietary,  eaten  alone,  all 
external  stimuli  likely  to  cause  reflex  psychical  irritation  of  the  alimen- 
tary tract  being  reduced  to  a  minimum.  In  hypochlorhydria  with  gastric 
atony  and  low  pressure  he  advises  meals  with  others,  with  plenty  of  psy- 
chic stimuli  to  the  gastric  secretions  (table  decorated;  appetizing  dishes). 
The  company  should  be  cheerful  and  agreeable,  and  all  work  should  cease 
an  hour  before  each  meal.  Dejerine  requires  this  class  of  patients  to 
eat  under  the  direction  of,  and  in  the  presence  of,  an  attending  physician 
who  supervises  the  meal.  Sir  Andrew  Clark  emphasized  eating  slowly; 
"the  mouth  having  thirty-two  teeth,  each  mouthful  should  receive  thirty- 
two  bites."  Fletcherism  has  had  some  vogue  among  neurasthenics,  but 
excessive  "bradyphagia"  is  not  to  be  encouraged. 

Forced  feeding,  after  preliminary  rest  and  preparation  of  the  stom- 
ach, is,  as  has  been  said,  particularly  applicable  to  the  thin,  anemic,  un- 
derfed type  of  patient.  The  principal  point  in  superalimentation  is  fre- 
quent feeding,  including,  besides  three  well-appointed  meals  a  day,  an 
early  morning  and  a  late  evening  repast,  and  interim  meals  of  eggs, 
crackers,  or  milk.  Forced  feeding  is  often  used  for  too  long  a  period, 
after  it  has  ceased  to  be  beneficial.  In  cases  of  undernutrition,  when  judi- 
ciously managed,  for  a  proper  length  of  time,  it  is  of  signal  benefit.  It 
is  manifestly  inappropriate  for  the  robust,  healthy-looking  neurotic,  al- 
ready overburdened  by  excessive  assimilation  from  a  constantly  over- 
indulged stomach. 

Qualitative  dietetic  restrictions,  necessary  in  the  neurasthenic  states 
accompanying  gout,  diabetes,  etc.,  can  only  be  mentioned  here.  For  the 
details  the  reader  is  referred  to  the  special  chapters  dealing  with  these 
subjects.  A  few  remarks  bearing  upon  the  relative  proportions  of  the 
main  constituents  of  dietaries  in  neurotic  cases  may  be  of  help ;  comments 
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upon  some  typical  dietetic  schedules  which  have  been  recommended  also 
here  find  a  place. 

Proteins. — The  general  opinion  has  already  been  expressed  that  ex- 
cess of  proteins,  of  meats  in  particular,  should  be  avoided.  Bouveret  ad- 
vises that,  in  all  cases  with  diminished  hydrochloric  acid  in  the  gastric 
juice,  highly  seasoned  meats  should  be  prohibited.  Collineau,  who  adopts 
the  "arthritic"  theory  of  neurasthenia,  feels  that  the  proteins  should  be 
reduced.  Combe,  of  Lausanne,  has  advocated  a  diet,  widely  used  upon 
the.  Continent,  which  is  entirely  meat-free.  He  designates  it  as  a  "fari- 
naceous diet  without  meat,"  and  suggests  the  following  schedule: 

Y.30  A.  M. — Thick  soup,  water,  milk,  biscuit,  and  butter. 

10.00  A.  M. — Farina  with  milk. 

12.30  P.  M. — Yolk  of  one  or  two  eggs,  pate  alimentaire,^  puree  of  pota- 
toes, pudding,  toast,  or  biscuit,  and  butter.    J^o  water. 

3.30  P.  M.— Farina  with  milk. 

7.00  P.  M. — Same  as  at  12.30. 

10.00  P.  M. — Evian  water ;  after  ten  days  a  baked  potato  is  added. 

This  schedule  is  continued  for  from  three  to  six  months ;  during  the 
treatment  his  patients,  he  asserts,  show  marked  improvement. 

Fats  and  Carbohydeates. — Beard  advised  the  reduction  of  starches 
and  sugars,  but  fed  fats,  oils,  butter,  and  milk  generously.  Dana  advises 
plenty  of  fats  and  nitrogenous  foods,  but  is  opposed  in  general  to  the 
establishment  of  any  special  dietetic  regime.  The  farinaceous  diet  of 
Combe  has  been  referred  to  above.  General  opinion  favors  a  mixed  diet 
for  most  cases,  with  a  preference  for  quantitative  rather  than  qualitative 
changes.  In  arterial  hypertension  with  hyperchloridia,  Godlewski  advises 
a  milk  and  egg  salt-free  diet  with  very  little  water  during  meals.  Milk 
or  mineral  waters,  however,  may  be  given  between  meals;  it  is  well  in 
most  cases,  for  a  time  at  least,  to  prohibit  tea  and  coffee. 

In  making  a  schedule  we  should  remember  that  neurotic  patients,  self- 
centered,  apprehensive,  and  suggestible,  are  often  afraid  to  eat ;  the  details 
of  an  elaborately  prepared  dietetic  schedule  may  only  serve  to  fix  their 
attention  upon  the  alimentary  tract  and  to  increase  a  chronic  dyspeptic 
invalidism.  As  soon  as  possible  the  patients  should  he  taught  to  eat  sen- 
sibly of  all  easily  digestible  foods,  regardless  of  inclination. 

The  Weir  Mitchell  Method. — One  of  the  most  valuable  protective 
measures  we  may  employ  is  the  course  of  therapy  advised  by  Dr.  S.  Weir 
Mitchell  (33)  of  Philadelphia,  whose  name  has  become  inseparably 
associated  with  the  "rest  cure"  treatment  of  neurasthenic  and  hysterical 

*  Pate  alimentaire,  made  of  milk  and  flour  and  cooked  for  twenty  or  forty  minutes 
in  salt  water. 
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conditions.  The  essential  features  of  the  method  are:  rest,  isolation, 
and  diet  (superalimentation),  with  massage  and  electricity  to  promote 
circulatory  and  muscular  activit}'.  It  has  been  especially  useful  for 
neurasthenics  who  are  anemic  and  emaciated ;  for  these  "fat  and  blood" 
must  be  made.  As  a  rule,  the  more  emaciated  the  patient,  the  easier  he 
is  to  treat.  In  the  severest  cases,  the  patient  is  put  to  bed,  made  to  rest, 
absolutely  in  isolation,  under  the  care  of  a  nurse,  preferably  in  some 
country  district.  Usually  she  is  not  permitted  to  receive,  or  to  write,  let- 
ters; even  self-feeding  may  be  prohibited.  The  patient  is  not  permitted 
to  speak  of  her  ills  to  any  one  except  the  physician;  reading  and  con- 
versation are  not  allowed  for  a  time.  The  diet,  in  the  beginning,  consists 
entirely  of  milk,  skimmed,  or  peptonized,  if  necessary,  or  diluted  with 
plain,  carbonated,  or  lime  water.  For  the  first  seven  days  one  quart  of 
milk  is  administered  in  the  twenty-four  hours.  Thus,  beginning  at  7 
A.  M.  and  ending  at  9  P.  M.,  four  ounces  of  milk  are  given  every  twoJ 
hours;  it  is  advised  that  it  be  slowly  sipped.  During  the  second  week' 
the  total  amount  of  milk  in  the  twenty-four  hours  is  increased  to  two 
quarts.  Later,  a  light  breakfast  is  added,  and,  within  the  following  ten 
days,  three  full  meals  are  permitted,  with  milk  between  the  principal  re- 
pasts. 

Massage  is  usually  begun  on  the  fourth  day,  and  is  given  gently,  in 
the  following  order :  feet,  legs,  back,  chest,  and  abdomen ;  twenty  minutes' 
duration  in  all.    Within  a  week,  the  massage  is  given  for  one  hour  daily. 
Tapping  and  slapping  are  to  be  avoided,  the  massage  consisting  rather  of 
stroking,  kneading,  and  gentle  rubbing.     Electricity  may  be  given  alon^ 
with  massage,  or  may  alternate  with  it.     The  induced  current  is  appliec 
to  the  spine  and  to  the  general  musculature  for  ten  or  fifteen  minutes 
daily.     If  any  of  the  measures  are  to  be  dispensed  with,  electricity  ma^ 
be  most  readily  omitted.     After  the  stage  of  three  full  meals  has  beei 
reached,  Swedish  movements  may  be  commenced.     In  some  cases,  cod-live^ 
oil,  a  little  wine,  or  iron  and  strychnin  tonics  may  be  administered.     In] 
Weir  Mitchell's  hands  remarkable  cures  have  been  obtained ;  no  small  part] 
of  his  success  lay  doubtless  (1)  in  his  wise  individualization  of  the  treat 
ment,  and  (2)   in  the  accompanying  psychotherapy,  for  which  the  ric^ 
ness  of  his  personality  made  him  unusually  well  fitted. 

Weir  Mitchell's  method  has  been  employed  all  over  the  world,  notabl] 
by  Playfair  in  England  and  by  Binswanger  in  Germany.  Many  modi-] 
fications  and  adaptations  have  been  devised.  Sample  schedules,  arrangec 
by  Binswanger,  by  J.  K.  Mitchell  (son  of  Weir  Mitchell),  and  by  Mj 
Allen  Starr  follow.  Excellent  accounts  of  the  rest  cure,  by  one  who  haS 
successfully  applied  it  in  a  large  and  varied  experience, '  are  available 
in  the  articles  by  F.  X.  Dercum  in  the  "Physiological  Therapeutics"  oi 
Solis  Cohen  (16),  and  in  Musser  and  Kelly's  "Handbook  of  Treatment.' 
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Feeding  in  Rest   Cure   Cases  According  to   Binswanger 

7.00  A.  M. — Glass   (250  c.  c.)   boiled  milk,  or  cocoa  made  with  half 

milk  and  half  water;  two  or  three  biscuits  or  zwieback. 
9.00  A.  M. — Cup  of  bouillon;  2/3  oz.  (20  gms.)  meat;  1  oz.  (30  gms.) 

Graham  bread  or  toast;   1/3  oz.    (10  gms.)   butter. 
11.00  A.  M. — 414  oz.  to  6  oz.  (125-175  c.  c.)  milk,  with  a  tablespoonful 

of  meat  extract,  or  the  yolk  of  an  egg. 
1.00  P.  M. — 21/2  to  31/2  oz.  (80-100  c.  c.)  of  soup  with  oatmeal,  barley, 

or  rice;  1%  oz.   (50  gms.)   roast;  1/3  oz.    (10  gms.) 

potatoes;  1/4  to  1/3  oz.  (7-10  gms.)  vegetables;  2/3  oz. 

(20  gms.)  sweet  rice  pudding;  1%  oz.  (50  gms.)  stewed 

fruit. 
4.00  P.  M. — 4I/2  oz.   (125  c.  c.)  weak  tea,  coffee,  or  malted  milk  and 

two  biscuits. 
6.00  P.  M. — 2/3   oz.    (20  gms.)    of  meat,  which  may  be  hot  or  cold 

roast,  scraped  raw  meat,  tongue,  or  ham;  1/3  oz.   (10 

gms.)  Graham  bread,  or  toast;  1/6  oz.  (5  gms.)  butter. 
8.00  P.  M. — 41/2  oz.   (125  c.  c.)  soup,  cooked  with  1/3  oz.   (10  gms.) 

butter  and  the  yolk  of  an  egg ;  oatmeal,  barley,  rice,  etc. 
9.30  P.  M.— 41/2  oz.  (125  c.  c.)  malted  milk. 

These  quantities  are  gradually  increased  until,  by  the  end  of  two 
weeks,  the  amounts  of  milk,  cocoa,  and  soup  are  doubled,  and  those  of 
meat,  bread,  and  butter  trebled.  Small  quantities  of  fresh  vegetables  and 
simple  puddings  are  then  allowed.  There  are  many  cases  in  which  such 
a  menu  can  be  prescribed  from  the  beginning  of  treatment,  particularly 
in  the  cerebral  type  of  neurasthenia  without  marked  emaciation  or  with- 
out marked  gastrointestinal  disturbances. 


Sample  Full  Eest  Schedule  According  to  J.  K.  Mitchell; 

7.00  A.  M. — Cocoa,  cool  sponge  bath  with  rough  rub,  and  toilet  for  the 
day. 

8.00  A.  M. — Breakfast,  with  milk.     Rest  an  hour  after. 
10.00  A.  M.— Peptonized  milk,  8  oz.  (236  c.  c). 
11.00  A.  M. — Massage. 

12.00         M. — Milk  or  soup,  8  oz.  (236  c.  c).    Reading  aloud  by  nurse, 
half  hour.  ^ 

1.30  P.  M. — .Dinner.     Rest  an  hour. 

3.30  P.  M.— Peptonized  milk,  8  oz.   (236  c.  c). 

4.00  P.  M.— Electricity. 
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6.30  P.  M. — Supper,  with  milk.     Rest  an  hour  after. 
8.00  P.  M. — Reading  aloud  by  nurse  for  half  an  hour. 
9.00  P.  M. — Light  rubbing  by  nurse  with  drip  sheet. 

In  addition  to  the  above,  he  advises  the  following:  3  oz.  (98  c.  c.) 
raalt  extract  with  meals;  8  oz.  (236  e.  c.)  peptonized  milk  with  a  bis- 
cuit at  bedtime,  and  a  glass  of  milk  during  the  night,  if  desired.  An 
occasional  laxative  (cascara,  10  to  30  drops,  0.61  c.  c.)  is  administered, 
and  later  Swedish  movements  are  added,  to  be  done  after  the  massage.- 

In  milder  cases  partial  rest,  diet,  occupation  and  diversion  are  pre- 
scribed, and  a  schedule  is  arranged  so  as  to  occupy  most  of  the  patient's 
time.  As  a  sample  regime,  one  suggested  by  M.  Allen  Starr  may  be 
given ;  changes  may  be  made  to  suit  individual  needs. 


Sample  Schedule  fob  Vartial.  Rest  Cuke  (M.  Allen  Starr)  : 

8.00  A.  M. — Small  cup  of  cofFee,   with  hot  milk;   or  black 

coffee,  if  preferred.  Hunyadi  water  if  needed. 

8.15  A.  M. — Morning  toilet. 

8.30  to     9.00  A.  M. — Breakfast:  fruit,  cereal  with  cream,  eggs,  bacon 

or  fish,  hot  milk  or  cocoa. 

9.00  to  10.00  A.  M. — Rest.     Letters  read  by  nurse,  or  patient,  after 

9.30 ;  glass  of  water. 
10.30  to  11.00  A.  M. — Bath;  large  bath  towel  under  patient;  blanket 

over  patient.     Nurse  to  bathe  each  part  with 
soap  and  tepid  water,  or  give  patient  a  salt 
rub,  or  pack  in  place  of  bath  w^ith  salt  water 
affusion. 
11.00  to  11.30  A.  M. — Glass  of  milk  or  kumyss,  or  hot  broth,  or  cocoa. 

Rest. 
11.30  A.  M. — Get  up  and  dress  for  the  day. 

12.00  M.— Drive  or  walk. 

1.30  P.  M. — Lunch :  soup,   steak  or  chops,   with  vegetables ; 

salad ;  baked  apple  or  fruit. 

2.00  to     3.00  P.  M. — Rest  quietly,  lying  down,  relaxed,  but  not  un- 
dressed.    Glass  of  water. 

3.00  to     4.00  P.  M. — Walk,  drive,  or  see  friends.     Glass  of  milk  or 

beef  tea.    Undress. 

5.00  P.  M. — Massage,    at    first   gentle,   later    Swedish    move- 

^  ments,  or  wet  sheet  pack,  or  physical  culture 

exercises. 

6.00  to     6.30  P.  M. — Rest,  alone,  lying  down. 

6.30  P.  M. — Dress  for  dinner.     Glass  of  water. 


8.00  to     8.30 

P, 

8.30  to  10.00 

P. 

10.00 

P, 
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7.00  to     8.00  P.  M. — Dinner:  oysters,   soup,   fish,  game,   or  chicken; 

vegetables    of    any    kind;    salad,    cheese,    or 

fruit.    'No  wine  or  coffee. 
M.— Kest. 

M. — Beading,  or  games. 
M. — Bed,  preceded  by  spinal  douche,  or  drip  sheet. 

Cascara  tablet,  5  minims  (0.31  c.  c.)  of  fluid 

extract.     Glass  of  hot  milk,  without  or  with 

trional,  as  required. 

There  is  a  group  of  still  milder  cases,  for  whom  a  still  less  rigid 
regime  may  suffice.  The  easily  fatigued,  somewhat  undernourished,  ap- 
prehensive individual,  who  is  still  capable  of  attending  to  the  ordinary 
affairs  of  life,  though  they  are  felt  as  burdensome ;  tired  housewives,  and 
exhausted  men  of  business  form  a  large  contingent.  They  complain  of 
loss  of  power  of  concentration,  slight  irritability,  fickle  appetite,  mild 
gastrointestinal  symptoms,  and  have  a  low  blood  pressure.  They  may 
begin  the  day  with  a  "tired  feeling,"  or  they  may  work  in  comparative 
comfort  until  four  or  five  o'clock  in  the  afternoon,  when  symptoms  of 
abnormal  fatigue  begin  to  appear ;  the  end  of  the  day  finds  them  exhausted 
in  mind  and  body.  Many  of  them  cannot  afford  an  expensive  "rest  cure" 
or  even  a  prolonged  rest  at  home.  In  case  no  organic  disease  exists,  a 
more  liberal  schedule,  but  one  which  can  and  will  be  observed,  may  suffice 
for  them.     We  have  found  the  following  very  satisfactory: 

Y.OO  A.  M. — Cup  of  cocoa,  or  weak  Oolong  tea,  with  cream  and  sugar; 
or  a  glass  of  milk. 

7.30  A.  M. — Rise;  5  or  10  minutes'  exercise  with  dumbbells,  Indian 
clubs,  or  Whitely  exerciser;  or,  still  better,  the  exer- 
cises outlined  in  J.  P.  Miiller's  "My  System"   (New 
.    York,  G.  E.  Stechert  &  Co.).     Cold  sponge  bath,  70°  F 
(21°  C),  followed  by  brisk  rub  with  coarse  towel. 

8.00  A.  M. — Breakfast:  mixed  diet,  followed  by  quiet  reading  of  mail 
or  papers. 

9.00  A.  M. — Customary  occupation  for  the  day. 
11.00  A.  M. — Glass  of  milk,  8  oz.   (236  c.  c),  and  cracker. 

1.00  P.  M. — Lunch:  not  to  be  a  "quick  lunch,"  but  a  liberal  meal, 
served  at  a  table,  preferably  in  the  company  of  friends, 
and  eaten  slowly,  during  one  hour,  away  from  busi- 
ness. 

4.00  P.  M. — Glass  of  milk,  8  oz.  (236  c.  c),  and  cracker. 

5.00  to  6.00  P.  M. — Riding,  driving,  walking,  or  gymnasium. 

6.00  to  6.45  P.  M. — Rest  on  lounge  or  bed. 

7.00  P.  M. — Supper;  no  tea  or  coffee. 
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9.30  P.  M.— Warm   bath,   95°  F.    (35°  C).     Glass   of  hot  milk   and 
cracker. 
10.00  P.  M.— Eetire. 

A  general  tonic  may  be  given  (especially  if  the  appetite  be  poor),  and 
an  occasional  dose  of  cascara  (M.  v  to  xx — 0.3  to  1.0  gm. — of  the  fluid 
extract)  at  bedtime.  Massage  and  mild  hydrotherapeiitic  measures  may 
with  advantage  be  introduced  into  the  schedule  in  some  cases. 

Should  the  "rest  cure"  be  decided  upon,  it  is  better,  as  has  been 
pointed  out  above,  to  prescribe  it  ad  maximum  at  the  start,  with  all  its 
essential  components,  and  gradually  to  relax  the  rules  rather  than  to 
approach  it  by  degrees,  since  unsuccessful  attempts  with  partial  rest  are 
apt  to  shake  the  patient's  confidence  in  more  restrictive  measures.  It 
should  always  be  remembered  that,  in  the  "rest  cure,"  physical  measures 
are  not  all  that  is  needed ;  the  personalities  of  the  physician,  nurse,  and 
masseuse  are  important;  no  doubt,  in  some  of  the  instances  in  which 
"rest  cures"  have  failed,  negligence  on  either  the  physical  or  psychical 
side  has  been  responsible.  Further,  some  of  the  cases,  taken  to  be  "neu- 
rasthenia" at  first,  and  which  do  not  respond  to  a  well-ordered  "rest  cure," 
doubtless  turn  out  on  longer  observation  to  be  either  early  stages  of  serious 
psychoses,  or  states  symptomatic  of  organic  disease. 

The  Dubois  Method. — While  followers  of  Weir  Mitchell  have  some- 
times laid  the  main  emphasis  upon  the  physical  effects  of  rest,  isolation, 
and  forced  feeding,  the  founder  of  the  method  paid  much  attention  also 
to  the  psychic  side  of  his  cases.  Attention  to  the  latter  has,  since  1904, 
when  Paul  Dubois,  of  Berne,  published  his  experiences  in  "The  Psychic 
Treatment  of  Nervous  Disorders"  (17),.  become  more  general.  Psycho- 
therapy has  been  used  indiscriminately  by  the  charlatan,  the  faith  healer, 
and  the  fakir  from  time  immemorial ;  qualified  physicians  have  also  long 
used  psychotherapy,  sometimes  consciously,  sometimes  unconsciously; 
Dubois  is  one  of  those  who  have  tried  to  establish  its  use  on  a  solid  basis. 
After  having  employed  the  Weir  Mitchell  method  of  treatment  for  a 
period  of  twenty  years,  he  gradually  came  to  attach  less  importance  to 
the  purely  physical  features  of  rest,  isolation,  and  overfeeding,  and  to 
regard  these  measures  more  as  a  means  of  securing  a  receptive  psychical 
attitude  in  the  patient.  He  modified  gradually  the  degree  of  isolation 
and  rest,  gave  up  the  use  of  massage  and  electricity,  and  employed  vigor- 
ous psychic  treatment  in  the  form  especially  of  persuasion  and  argumen- 
tation. Dubois  is  a  believer  in  "determinism."  The  "will"  is  for  him 
a  product  of  hereditary  endowment,  education,  and  environment.  Men 
are  able,  when  taught  how,  to  work  toward  ethical  perfection.  His  motto 
is:  "Gain  insight,  and  strengthen  the  will,  and  you  will  be  happy." 

In  the  neurotic  patient  Dubois  sees  an  abnormal  mental  state,  due  to 
faulty  character,   expressing  itself  in  phobias,   asthenia,   depression,   or 
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hypochondriacal  symptoms.  Fear  and  cowardice  are,  for  him,  states  to 
be  surmounted.  The  therapy  consists  in  ethical  development,  in  the 
strengthening  of  the  will  and  of  the  character.  He  depends  chiefly  upon 
bringing  conviction  of  this  to  the  mind  of  the  patient.  By  means  of  an 
ethical  transvaluation,  the  patient  regains  his  self-confidence  and  his 
energy;  by  a  sort  of  "moral  orthopedics"  he  becomes  cured  of  his  neu- 
rosis ! 

Dubois  finds  a  gradually  increased  milk  diet  at  the  beginning  of  the 
treatment  a  valuable  accessory;  we  have  used  this  part  of  his  treatment 
frequently,  and  can  speak  most  highly  of  it. 

Milk  Diet  Accokding  to  Dubois. — The  figures  in  the  table  refer  to 
the  "doses"  of  milk.     One  dose  equals  3  oz.  (88.71  c.  c.)  : 


Hours 

OF  Day. 

7  A.M. 

9A.M 

11  A.M. 

IP.M. 

3  P.M. 

5  P.M. 

7  P.M. 

9  P.M. 

First  Day 

1 

1 

1 

1 

1 

1 

1 

1 

Second  Day. . 

u 

H 

u 

U 

U 

U 

u 

u 

Third  Day.... 

2 

2 

2 

2 

2 

2 

2 

2 

Fourth  Day . . 

3 

2 

2 

3 

2 

2 

3 

2 

Fifth  Day 

4 

2 

2 

3 

2 

2 

3 

2 

Sixth  Day 

4 

2 

2 

3 

2 

2 

3 

2 

Total  Amount 
In  24  Hours 

24  ozs.  709  c.  c. 
36  ozs.  1,064  c.c. 
48  ozs.  1,419  c.c. 
57 ozs.  1,685  c.c. 
60  ozs.  1,774  0.  c. 
60  ozs.  1,774  c.  c. 


The  hours  of  the  three  future  meals  are  marked  by  the  larger  quan- 
tities of  milk  at  seven,  one,  and  seven  o'clock. 

On  the  seventh  day  the  regimen  changes  abruptly,  and  without  transi- 
tion he  prescribes  as  follows: 

7.00  A.  M. — Breakfast:  milk,  12  oz.  (774  c.c.)  ;  bread,  butter,  honey, 

or  preserves. 
10.00  A.  Ifl.— Milk,  8  oz.  (236  c.  c). 
1.00  P.  M. — Lunch   or   dinner,    a   full   meal,   without   permitting   any 

choice.    This  should  be  varied  and  copious,  but  without 

wine. 
4.00  P.  M.— Milk,  8  oz.   (236  c.c). 

7.00  P.  M. — Dinner  or  supper,  which  should  be  equally  copious. 
9.00  P.  M.— Milk,   8  oz.    (236  c.c). 


Dubois  states  that  the  effect  of  this  treatment  varies  according  to  the 
case.  Those  who  have  not  been  copious  eaters,  and  who  are  extremely 
emaciated,  may  show  some  gain  in  weight  during  the  first  week.  Pa- 
tients, however,"  who  have  been  large  eaters  usually  lose  some  weight.  At 
the  end  of  the  second  week  both  types  begin  to  show  a  decided  increase 
in  weight,  varying  from  two  to  ton  pounds.  This,  in  itself,  often  brings 
with  it  a  feeling  of  euphoria. 
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Massage. — In  all  patients  undergoing  full  rest  treatment,  massage  is 
a  desirable  accessory  measure.  In  milder  cases  it  is  often  a  helpful  adju- 
vant. Massage  may  be  general  or  local,  and  may  be  used  so  as  to  produce 
either  soothing  or  stimulating  effects.  In  the  neuroses  it  is  customary  to 
employ  general  massage,  and  to  use  at  first  only  those  movements  which 
have  a  sedative  influence. 

The  effects  of  massage  are,  in  its  milder  application,  distinctly  sooth- 
ing upon  the  central  nervous  system,  while  at  the  same  time  it  stimulates 
the  flow  of  blood  and  lymph,  furnishes  gentle  exercise  to  the  muscles, 
stimulates  cutaneous  activity,  causes  an  increase  in  the  number  of  red 
blood  corpuscles,  and  produces  a  decided  psychical  reaction.  The  choice 
of  a  masseur  or  masseuse  is  a  matter  of  importance.  The  attendant 
should  be  refined,  modest,  gentle,  and  of  pleasing  appearance,  and  he  (or 
she)  should  possess  some  knowledge  of  the  neurasthenic  eccentricities.  In 
case  the  choice  has  not  been  well  made,  it  is  wise  to  change;  for  a  psy- 
chical effect,  when  it  is  not  helpful,  may  be  detrimental.  Local  mas- 
sage, because  of  its  tendency  to  fix  the  patient's  mind  upon  a  particular 
region,  should  be  cautiously  prescribed,  if  at  all.  General  massage  may 
in  the  beginning  aggi'avate  the  symptoms  somewhat  and  disturb  sleep ;  but 
this  effect  is  only  temporary,  as  a  rule,  and  should  not  lead  one  to  dis- 
continue it.  When  the  neurasthenic  state  is  associated  with  organic  dis- 
ease, certain  parts  of  the  body  may  have  to  be  avoided  by  the  masseur. 
Only  stroking  and  kneading  movements  should  be  used  at  first  for  a  short 
period ;  gradually  the  time  may  be  increased  to  one  hour,  and  in  a  few 
cases  massage  may  be  given  twice  daily  for  an  hour  at  a  time.  Most 
patients  get  along  well  with  massage  three  times  a  week.  After  the  pa- 
tient gains  weight,  the  more  vigorous  methods  may  be  used,  and  stimu- 
lating gymnastics  or  Swedish  movements  may  be  added. 

Eleven  o'clock  in  the  morning  or  four  o'clock  in  the  afternoon  are  con- 
venient hours  for  massage  for  most  patients.     If  insomnia  be  a  promi- 
nent symptom,  massage,  a  half  hour,  or  an  hour,  before  bedtime  sometime^ 
alleviates  it.     Some  patients  are,  however,  made  more  wakeful  by  lat 
massage. 

Soothing  Hydrotherapy. — This  is  one  of  the  most  valuable  aids  ii 
the  general  and  symptomatic  treatment  of  neurasthenic  states.  The  ei 
fects  of  water  may  be  sedative  or  stimulating,  depending  largely  upo| 
temperature,  duration  of  treatment,  and  method  of  application.  As'idi 
from  their  physical  effects,  hydriatic  measures  carry  with  them  certaii 
suggestive  effects  upon  the  psyche.  In  general,  warm  (92°  to  98°  F.- 
33.3°  to  36.7°  C),  tepid  (85°  to  92°  E.— 29.4°  to  33.3°  C),  and  coo| 
(60°  to  70°  F.— 15.6°  to  21.1°  C.)  applications  have  a  soothing  effect) 
while  hot  (98°  to  106°  F.— 37.6°  to  41.1  C.)  and  cold  measures  (40* 
to  65°  F. — 4.4°  to  18.3°  C.)  are  stimulating.  The  choice  of  procedure 
will  depend,,  then,   upon  the  reactive  powers  of  the  patient    and  upoi 
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the  special  effect  desired.  Temperatures  below  85°  F.  (29.4°  C.)  when 
applied  to  the  general  body  surface  cause  (1)  vasoconstriction  in  the 
skin,  (2)  stimulation  of  the  heat-regulating  center,  with  subsequent 
peripheral  dilatation,  and   (3)   depression  of  the  vasomotor  center. 

In  the  treatment  of  neurasthenic  states,  the  mildest  hydrotherapeutic 
measures  are,  as  a  rule,  the  best.  Potter,  Ziemssen,  Bouveret,  Buckley, 
and  others  warn  against  the  use  of  violent  stimuli,  such  as  very  cold  or 
prolonged  applications,  or  too  vigorous  friction ;  they  may  produce  marked 
depression  or  actual  shock.  Godlewski  has  found  the  milder  treatment 
especially  elSicacious  in  those  with  arterial  hypertension,  in  whom  there 
has  followed  a  decided  fall  in  blood  pressure ;  he  reserves  the  stimulat- 
ing measures  for  the  patients  with  hypotension.  Routine  observation 
of  the  blood  pressure  before  and  after  the  use  of  hydrotherapy  are  helpful 
as  guides  to  treatment. 

Among  the  soothing  hydrotherapeutic  procedures  a  few  may  be  espe- 
cially mentioned. 

Tepid  or  Warm  Sponge  Bath. — The  patient,  in  bed,  is  gently 
sponged  from  head  to  foot  with  fresh  water,  at  a  temperature  of  95°  F. 
(35°  C).  The  body  is  dried  without  much  friction,  or  the  sponging 
may  be  followed  by  an  alcohol  rub  and  rest.  The  sponge  bath  is  best 
given  in  the  morning. 

Full  Tub  Bath. — This  may  be  given  tepid  or  warm,  the  duration 
varying  according  to  the  temperature  used.  If  below  90°  F.  (32.2°  C) 
it  should  not  last  longer  than  five  or  ten  minutes,  and  should  be  followed 
by  gentle  friction,  a  warm  dressing  gown  being  provided.  Shivering 
should  shorten  the  stay  in  the  tub.  A  warmer  bath  is  more  soothing,  and 
may  be  given  either  in  the  morning  or  just  before  retiring.  The  latter 
hour  is  chosen  when  a  soporific  effect  is  desired,  the  bath  lasting  from 
twenty  to  thirty  minutes.  For  patients  upon  partial  rest  treatment  who 
complain  of  a  tired  feeling  upon  waking,  a  hot  bath,  100°  F.  (37.8°  C), 
followed  by  a  cool  spray  or  sponge,  is  often  very  beneficial  on  rising. 

Wet  Pack. — This  is  one  of  the  most  valuable  of  the  hydrotherapeutic 
measures.  Its  effects  are  both  stimulating  and  sedative;  the  stimulation 
is  only  temporary  and  is  followed  in  a  few  minutes  by  its  soothing  effects. 
A  rubber  sheet,  covered  by  a  double  dry  blanket,  is  laid  upon  the  bed. 
A  sheet  soaked  in  water  at  85°  F.  (29.4°  C.)  is  wrung  as  dry  as  possible 
and  spread  smoothly  over  the  blanket.  The  patient,  disrobed,  is  placed 
ujjon  this,  and  the  sheet  is  snugly  wrapped  about  the  body,  between  the 
legs  and  about  the  arms,  so  as  to  avoid  air  spaces,  which  are  apt  to  cause 
chilliness  and  discomfort.  The  blanket  is  then  wrapped  about  the  body 
in  a  similar  manner,  and  two  additional  blankets  are  thrown  over  the 
patient.  A  hot  water  bottle  is  placed  at  the  feet,  and  a  wet  towel,  wrung 
out  of  water  at  95°  F.  (35°  C.)  placed  upon  the  forehead.  The  pack 
should  last  twenty  minutes  or  half  an  hour.     Upon  removal  from  the 
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pack  the  nurse  rubs  dry  with  towels,  or  gives  an  alcohol  rub.  -Occasion- 
allj  friction  is  employed  during  the  pack.  Entrance  into  and  exit  from 
the  wet  sheet  should  be  rapid,  care  being  taken  to  avoid  chilling.  Many 
patients  will  at  first  object  to  a  wet  pack,  but  its  disagreeable  features, 
and  the  patient's  aversion  to  it,  are  soon  overcome,  unless  it  be  faultily 
given.  The  wet  pack  may  be  given  daily  for  as  long  as  two  or  three 
months,  in  which  case  the  temperature  may  be  reduced  a  degree  or  so 
every  day,  until  60°  F.  (15.6°  C.)  is  reached.  Used  in  the  evening,  it  is 
a  valuable  means  of  overcoming  insomnia. 

Dkip  Sheet. — With  the  patient  standing  in  a  bath  tub  containing 
just  enough  hot  water  (100°  F. — 37.8°  C.)  to  cover  the  ankles,  a  drip- 
ping wet  sheet  taken  from  water  at  80°  F.  (26.7°  C.)  is  thrown  about 
the  body  and  brisk  friction  with  the  hand  over  the  sheet  is  commenced. 
The  attendant  may  rub  the  back,  while  the  patient  rubs  the  chest  and 
abdomen  himself.  This  is  continued  about  one  minute.  A  warm  dry 
sheet  is  next  thrown  about  the  patient  and  friction  is  applied,  or  he  may 
be  briskly  rubbed  with  warm  towels.  A  short  rest  after  the  treatment  is 
advisable.  The  temperature  to  which  the  patient  responds  most  readily 
can  soon  be  ascertained.  The  drip  sheet  may  be  given  in  the  morning  or 
evening.     It,  too,  is  useful  in  combating  insomnia. 

Douches. — These  may  be  local  or  general,  and  mild  or  vigorous,  de- 
pending upon  the  force  with  which  they  are  given.  For  sedative  pur- 
poses the  warm,  gentle  douche,  of  short  duration,  is  used.  A  variety 
of  applications  have  been  found  serviceable.  Potter  recommends  the 
Scotch  douche,  or  a  warm  douche,  to  the  lower  part  of  the  body.  Bou- 
veret  has  had  good  results  from  general  douching,  beginning  with  a  tem- 
perature of  76°  F.  (24.4°  C),  and  gradually  reducing  to  60°  F. 
(15.6°  C).  Applications  to  the  head  and  neck,  however,  are  avoided. 
Godlewski  finds  the  hot  douche  (104°  F. — 40°  C),  given  either  as  a 
shower  or  jet  of  moderate  force,  very  effective  as  a  sedative.  After  the 
douche  friction  is  applied,  and  a  warm  bathrobe  put  on.  In  the  spinal 
type  (myelasthenia)  good  results  are  often  obtained  by  having  the  pa- 
tient sit  on  the  edge  of  a  bath  tub,  while  the  attendant  sponges  the  back, 
from  shoulders  to  tip  of  spine,  with  hot  water  (105°  F. — 40.6°  C.)  for 
three  minutes ;  this  is  followed  first  by  an  affusion  of  cold  water  (75°  F. 
— 23.7°  C),  and  then  by  a  dry  rub  with  a  hot  towel.  Wood  recom- 
mends a  "submerged  douche"  as  an  excellent  sedative.  For  this  the  pa- 
tient reclines  in  a  bath  at  a  temperature  of  93°  F.  (33.7°  C),  and  a  jet 
of  hot  water  at  104°  F.  (40°  C.)  from  a  "rose"  or  nozzle  is  directed 
under  water  upon  various  parts  of  the  body.  Here  the  psychic  effect  is 
doubtless  an  important  feature. 

Any  of  these  procedures  may  be  given  at  home,  in  a  general  hospital, 
or  in  an  especially  equipped  institution.  The  sponge  bath,  full  bath,  and 
wet  pack  may,  in  milder  cases^  where  removal  from  home  is  impracticable, 
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be  successfully  employed  at  home  without  the  aid  of  a  trained  attendant. 
In  general,  however,  better  results  are  obtained  when  hydrotherapy  is 
administered  in  a  regularly  equipped  sanatorium  for  the  treatment  of 
nervous  patients.  But,  even  in  a  sanatorium,  no  elaborate  hydrotherapeu- 
tic  establishment  is  necessary.  For  further  details  on  the  application  of 
hydrotherapy  to  nervous  cases  the  work  of  Hinsdale,  or  that  of  Kellog, 
may  be  consulted. 

Sympathy  and  Encouragement. — The  physician  is  fortunate  who  can 
apportion  to  each  psychoneurotic  patient  the  kind  of  sympathy  he  should 
have,  in  right  amount.  To  discriminate  wisely  and  to  administer  sym- 
pathy judiciously  are  often  difficult  matters.  A  thorough  recognition  of 
the  psychical  element  in  neurasthenic  and  psychasthenic  states,  and  an 
understanding  of  the  reality  of  mental  suffering,  are  essential.  One  must 
try  to  put  oneself  in  the  patient's  place.  It  must  never  be  imagined 
that  it  will  suffice  to  say  to  him,  ''There  is  nothing  wrong  with  you.  Your 
troubles  are  imaginary ;  go  to  work  and  forget  them."  When  one  can 
do  so,  it  is  better  to  say :  "I  have  examined  you  thoroughly,  and  can  find 
no  serious  organic  disease  anywhere.  Your  nervous  symptoms  have  been 
making  you  very  miserable,  but  you  can,  I  believe,  be  relieved."  On 
medical  visits,  should  numerous  nervous  symptoms  be  reported,  it  is  not 
always  well  to  turn  a  deaf  ear.  One  has  to  listen  to  them  patiently,  and 
not  appear  to  be  in  a  hurry.  Usually  it  is  a  relief  to  the  patient  to  learn 
that  his  symptoms  are  not  at  all  uncommon  in  nervous  cases,  and  that, 
though  they  cause  discomfort,  they  are  not  dangerous  in  themselves.  The 
patient  is  taught  to  bear  them  as  well  as  he  can  until  they  pass,  and  is 
iirged  to  ignore  them  as  far  as  possible.  The  physician  who  gives  a  local 
treatment  for  every  local  symptom  will,  as  a  rule,  fail  to  help  his  patient. 

Encouragement  must  be  systematically  given,  particularly  in  the 
cases  under  prolonged  full  rest  treatment.  Its  necessity  as  a  therapeutic 
measure  is  well  expressed  in  the  words  of  Dr.  Clifford  Allbutt  (1),  who 
says:  "The  patient  who  can  lift  his  eyes  to  the  future  will  recover;  he 
whose  thoughts  writhe  in  the  past  is  on  the  broad  road  to  lunacy."  En- 
couragement brings  needed  calm,  and  helps  to  give  poise  to  apprehensive 
neurotics.  They  have  been  ill,  perhaps,  for  years;  they  have  tried  many 
"cures"  and  consulted  numerous  physicians  without  relief,  until,  finally, 
their  confidence  in  themselves,  as  well  as  in  the  medical  profession,  may 
have  been  severely  shaken ;  often  they  have  almost  resigned  themselves  to 
chronic  invalidism.  If  one  can  honestly  hold  out  to  these  discouraged 
ones  the  hope  of  relief,  if  he  be  able  to  relate  instances  of  cure  in  similar 
cases,  if  he  take  care  to  minimize  temporary  setbacks  and  to  dwell  on 
every  sign  of  improvement,  the  patients  "gather  up  their  loins"  and  go 
forward.  The  physician  does  well  to  trust  his  patient,  to  make  him  feel 
tliat  he  has  confidence  in  him.  Much  is  gained  by  assuring  a  patient 
that  he  will  often  find  that  he  can  really  do  the  thing  he  fears  he  cannot 
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do.  The  physician  may  create  a  desire  in  the  patient  to  fulfill  expecta- 
tion in  the  way  of  improvement;  when  this  can  be  done  the  benefit  is 
often  speedily  attained  and  surprising. 

Exertion  of  the  Central  Nervous  System 

Gradual  Return  to  Bodily  Exercise. — Toward  the  close  of  the  protec- 
tive regime,  stimulating  and  tonic  measures  are  gradually  begun.  More 
vigorous  and  prolonged  massage,  including  deep  kneading  and  tapotement, 
may  be  used  to  advantage,  and  Swedish  movements  given.  Active  move- 
ments against  gradually  increased  resistance  may  be  prescribed.  The 
patient  should,  after  a  rest  cure,  be  allowed  to  get  up  only  gradually. 
Where  rest  has  been  complete  one  begins  by  allowing  him  to  sit  up  in 
bed  or  in  a  comfortable  chair,  preferably  in  the  open  air,  for  a  short  time 
each  day.  At  first  he  should  be  up  only  in  the  mornings ;  later,  also  in 
the  afternoons.  The  time  up  is  gradually  increased,  until  finally  most 
of  the  day  is  spent  out  of  bed.  By  this  time,  too,  the  patient  has  been 
allowed  to  walk  a  little,  and  the  walking  may  be  slowly  increased  in 
amount  until  four  or  five  miles  per  day  are  covered.  Calisthenic  move- 
ments may  be  taken  up,  and  later  more  complicated  and  more  energetic 
gymnastics.  It  is  well  to  furnish  the  patient  with  a  pamphlet  giving  full 
directions  for  the  movements,  or,  better  still,  to  place  him  at  first  under  an 
instructor.  A  regular  time-table  for  the  twenty-four  hours  should  be 
made  out,  reserving  an  hour  especially  for  the  exercises ;  as  a  rule,  a  morn- 
ing hour  is  best.  Part  of  the  afternoon  may  be  spent  in  walking,  playing 
croquet,  driving,  riding,  or  other  out  of  door  occupation.  By  such  means 
the  body  may  be  gradually  developed  to  a  degree  of  physical  efficiency 
compatible  with  the  normal  activity  of  the  individual.  Overstimulating 
and  fatiguing  exercises  are,  at  all  times,  to  be  avoided.  The  same  in- 
dividual and  discriminating  attention  is  needed  here  as  in  the  selection 
of  protective  measures. 

Stimulating  Hydrotherapy. — As  mentioned  above,  applications  of  water 
at  higher  and  lower  temperatures  are  more  stimulating  than  tepid  water; 
many  of  the  "soothing  hydrotherapeutic"  procedures  may  be  advanta- 
geously used  for  stimulation  by  altering  the  temperature. 

A  cold  shower  bath  of  thirty  seconds'  duration  is  bracing,  but  the 
temperature  should  not  be  lower  than  60°  F.  (15.6°  C).  It  is  best  given 
after  the  morning  exercise,  and  should  be  followed  by  brisk  rubbing,  and, 
perhaps,  by  a  short  walk.  Some  prefer  to  have  the  bath  precede  the 
exercise,  in  which  case  it  may  be  given  in  the  afternoon,  just  before  the 
walk.  A  cool  sponge  (60°  F. — 15.6°  C.)  with  friction  has  a  similar 
effect;  it  is  most  conveniently  given  in  a  tub  containing  very  little  water. 
Thorough  rubbing  with  warm  dry  towels  follows,  after  which  the  patient 
takes  a  short  rest  in  bed.     The  wet  "drip  sheet"  is  also  eificacious;  it  is 
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given  for  only  one  or  two  minutes,  beginning  at  78°  F.  (25.6°  C.)  and 
gradually  reducing  the  temperature  to  60°  F.   (15.6°  C.)  or  even  lower. 

Hot  or  cold  douches  and  nozzle  or  jet  sprays  may  also  be  employed,  if 
given  cautiously  and  with  suitable  equipment.  The  cold  douche  may 
be  administered  at  a  temperature  as  low  as  50°  F.  (10°  C.)  ;  it  should 
last  only  seven  or  eight  seconds,  and  should  not  be  applied  to  the  head 
and  neck.  After  the  douche  the  patient  is  removed  to  a  warm  room 
where  active  friction  is  applied ;  afterward,  a  short  walk  or  mild  exer- 
cise is  advisable.  The  Scotch  douche — alternate  hot  and  cold  stream — 
with  temperatures  ranging  from  50°  F.  (10°  C.)  to  105°  F.  (40.6°  C), 
given  with  considerable  force,  is  very  stimulating.  The  cold  application, 
however,  should  not  last  longer  than  ten  or  fifteen  seconds. 

Many  of  the  methods  employed  in  exclusively  hydropathic  institu- 
tions are,  for  neuropaths,  too  exhausting.  The  mistake  is  often  made 
of  subjecting  nervous  patients  to  too  full  a  program  of  "treatments." 

Stimulating  Psychotherapy. — Kest,  sympathy,  and  encouragement 
during  the  protective  period  have  paved  the  w^ay  for  more  active  and  stim- 
ulating measures  during  the  treatment  by  exertion.  The  patient  should 
gradually  be  led  back  to  an  independent  existence.  For  medical  direc- 
tion a  courageous  self-direction  must  be  substituted.  Psychotherapy  in 
general,  and  stimulating  means  in  particular,  are  especially  suited  to  the 
management  of  the  psychasthenic  states  with  their  doubts,  fears,  obses- 
sions, and  conditions  of  anxiety.  Every  effort  should  be  made  to  estab- 
lish self-confidence,  independence,  and  a  stoical  attitude.  Each  individ- 
ual should  be  studied  and,  when  possible,  induced  to  ride  some  hobby. 
Weir  Mitchell  aptly  pointed  out  a  difficulty  in  his  "Characteristics" — 
the  inability  of  the  patient  to  "saddle,  bridle,  and  mount  his  hobby."  The 
social  consciousness  may  be  awakened,  perhaps,  the  individual  being  en- 
couraged gradually  to  relate  himself  again  to  others.  The  will  must  be 
trained  gradually  to  the  performance  of  the  acts  which,  through  lack  of 
initiative,  have  been  neglected.  Tasks  of  gradually  increasing  difficulty 
may  be  assigned,  until  finally  the  self-confidence  and  reassurance  essen- 
tial to  independent  activity  are  engendered.  If  the  patient  be  intellec- 
tually inclined,  we  may  prescribe  some  scientific  or  literary  work,  suited 
to  the  patient's  capacity ;  thus  abstracting,  the  study  of  a  foreign  language, 
essay  writing,  botanizing,  etc.,  are  often  helpful.  Some  may  be  ambitious 
to  become  productive  workers,  but  they  lack  initiative,  or  do  not  know 
how  to  begin.  Here  is  the  opportunity  for  medical  pedagogy.  Some 
physicians  have  the  knack  of  leading  their  patients  into  such  work ;  others, 
it  must  be  confessed,  are  unsuited  for  this  kind  of  psychotherapy.  Among 
the  smaller  books  that  may  be  put  into  the  liands  of  patients  of  varying 
intellects  may  be  mentioned:  "Rational  Living,"  by  King;  "Why  Worry," 
by  Walton;  "Self  Help  for  Nervous  Women,"  by  John  K.  Mitchell; 
"The  Human  Machine,"  by  Arnold  Bennett;  "The  Influence  of  the  Mind 
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on  the  Body,"  by  Dubois ;  "How  to  Do  It,"  by  E.  E.  Hale ;  "Happiness," 
by  Karl  Hilty;  "Cardinal  Virtues,"  by  W.  D.  Hyde;  "Ethics  of  the 
Dust,"  by  John  Ruskin;  "Courage  and  Youth,"  by  Charles  Wagner; 
"Map  of  Life,"  by  W.  E.  H.  Lecky,  and  "Social  Rights  and  Duties,"  by 
Sir  Leslie  Stephen.  Emerson's  "Essays,"  especially  his  Self-reliance  and 
Compensation,  will  help  many  toward  needed  independence  and  optimism. 
Even  the  uneducated  sometimes  find  the  little  books  by  Annie  Payson 
Call,  "Power  Through  Repose,"  "The  Freedom  of  Life,"  "Everyday 
Living,"  helpful.  The  more  highly  developed  and  trained  cerebral  cortex 
will  enjoy  Paulsen's  "Ethics"  (Thilly's  translation)  and  the  classics: 
Plato,  Aristotle,  Marcus  Aurelius,  and  Epictetus.  Each  physician  will 
easily  add  a  number  of  other  books  to  this  list. 

Return  to  Physical,  Mental,  and  Social  Activity. — A  neurotic  pa- 
tient, leaving  a  hospital  or  sanatorium,  or  on  ceasing  to  be  supervised  at 
home,  sometimes  resumes  the  activities  of  life  too  hastily.  How  often, 
shortly  after  apparent  recovery,  patients  are  compelled  to  turn  again  to- 
ward medical  aid  because  their  symptoms  have  come  back ;  such  patients 
are  likely  to  be  very  discouraged,  and  to  be  disgusted  with  hospitals  and 
with  doctors. 

To  avoid  relapses,  proper  "after  care"  is  essential;  the  physician 
should  make  this  clear  to  his  patients,  and  it  is  usually  well  (1)  to  fur- 
nish a  written  schedule  regulating  the  amount  of  work  to  be  undertaken, 
and  giving  specific  directions  for  the  daily  routine;  and  (2)  to  maintain 
supervision  by  interviews  at  gradually  lengthening  intervals  until  health 
is  firmly  reestablished  and  the  patient  has  learned  "how  to  live." 

Work  and  Occupation  Cures.- — -For  many  years  systematic  occupa- 
tional methods  were  confined  almost  entirely  to  the  institutional  care  of 
the  insane,  where  it  was  found  that  much  of  the  manual  and  skilled 
labor  necessary  in  the  management  of  the  institution  could  be  performed 
by  the  "paroled"  inmates,  with  considerable  reduction  in  the  cost  of  main- 
tenance. General  improvement  in  the  physical  and  mental  health  of 
patients  thus  employed  soon  became  apparent,  and  gradually  work  and 
occupation  became  adopted  as  valuable  therapeutic  agents  in  many  of  the 
more  progressive  institutions.  Similar  methods  have  also  been  found 
of  service  in  the  treatment  of  epileptics  and  the  feeble-minded. 

We  owe  the  first  systematic  employment  of  these  measures  in  the 
milder  neurotic  states  to  Moebius,  of  Leipzig,  whose  work-cure  schedule 
has  been  widely  imitated  and  adopted.  Work  and  occupation  cures  for 
neurasthenic  and  psychasthenic  states  are  now  everywhere  gaining  ad- 
herents ;  they  are  doubtless  destined  to  supplement,  in  an  important  way, 
the  older  methods  of  treatment  by  complete  rest  and  isolation.  In  de- 
pressed, melancholic,  hypochondriacal,  psychasthenic,  and  some  neuras- 
thenic states  systematic  occupation,  in  conjunction  with  partial  rest  treat- 
ment, is  often  most  useful  in  therapy. 
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Work  maj  be  mental  or  physical,  manual  or  skilled,  productive  or 
non-productive.  As  A.  S.  Thayer  (41),  writing  of  work-cure,  emphasizes, 
the  work  should  be  interesting  and  pleasurable;  it  should  make  sufficient 
demand  upon  the  patient's  attention;  the  patient  must  learn  to  "look  out, 
not  in."  Otto  Veraguth  has  made  the  following  convenient  divisions  of 
occupational  methods:  (1)  work  in  which  muscular  energy  of  a  produc- 
tive character  is  expended,  including  cabinet  making,  gardening,  and  the 
various  mechanical  arts;  (2)  intellectual  work  in  art,  literature,  or 
science;  (3)  work  expending  muscular  energy,  but  of  a  non-productive 
character,  including  the  various  outdoor  sports ;  and  (4)  varied  employ- 
ments, including  drawing,  clay  modeling,  and  wood  carving. 

Following  Moebius's  publication  in  1897,  occupational  therapy  re- 
ceived a  strong  impetus  in  Germany,  where  it  has  since  reached  a  high 
degree  of  efficiency.  Since  1906  definite  steps  toward  adopting  it  in  this 
country  have  been  taken;  its  usefulness  has  become  more  widely  recog- 
nized, and  work  rooms,  or  outdoor  occupations  of  some  sort,  have  been 
established  in  connection  with  many  of  the  privately  endowed  sanitaria. 
The  work-cure  is  not  yet  so  well  developed  here  as  abroad ;  there  is  still 
dispute  as  to  benefits,  the  indications  for  it,  the  best  method  of  adminis- 
tration. 

In  all  cases  of  neurasthenia  and  psychasthenia,  as  health  is  approached, 
a  stage  is  reached  in  which  occupation  is  essential.  It  may  be  desirable 
at  the  very  beginning  of  treatment  in  some  cases ;  in  other  instances  it  is 
in  place  only  after  rest  for  a  period.  In  many  of  the  milder  cases  H.  J. 
Hall,  of  Massachusetts,  prescribes  rest  for  only  one  or  two  days,  or  per- 
haps a  week ;  then,  without  warning,  he  may  require  the  patient  to  per- 
form some  task.  The  daily  program  is  gradually  changed  so  that  rest 
is  diminished  and  work  increased;  in  the  end  the  full  "work  shop"  or 
"occupational"  course  is  in  full  swing.  This  author  makes  little  use  of 
massage,  hydrotherapy,  or  electricity,  and  advocates  manual  work  in 
preference  to  any  other  form  of  occupation;  it  is  "objective  and  whole- 
some, and  trains  to  accuracy  and  precision  of  movement."  He  places 
his  patients  in  the  care  of  a  trained  instructor  in  pottery  and  fabric 
weaving  by  hand,  and  encourages  them  to  produce  articles  of  sufficient 
merit  to  have  a  market  value;  if  sold,  the  proceeds  are  credited  to  the 
patient's  account.  Willson,  of  Philadelphia,  has  had  some  success  by 
combined  forced  feeding  with  work  carried  to  the  point  of  fatigue.  He 
advises  that  the  patients  be  fed  well,  but  that  they  be  required  to  burn 
up  the  fuel  by  active  exercise  in  the  open  air.  Most  of  his  cases  were 
treated,  not  in  sanitaria,  but  in  office  practice ;  his  patients  were  directed 
to  follow  a  scientific  schedule,  in  which  their  entire  time  was  occupied 
every  day  for  a  period  of  six  months.  The  mornings  and  evenings  were 
spent  in  active  work  until  fatigue  symptoms  appeared,  after  which  rest 
was  allowed. 
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Work  exerts  a  strong  psychical  effect,  often  jnst  as  beneficial  as  the 
physical  results.  Mechanical  labor,  in  general,  is  nsed  for  its  fatiguing 
effects  and  associated  metabolic  changes,  while  skilled  labor  has  a  more 
distinct  psychical  effect  by  developing  attention,  concentration,  and  con- 
fidence. The  psychical  effect  is  also  greatly  stimulated  by  appealing  to 
the  social  consciousness ;  J.  J.  Putnam  has  pointed  this  out  in  connection 
with  the  cooperative  occupational  methods,  which  have  been  introduced 
to  some  extent  in  the  out-patient  department  of  the  Massachusetts  Gen- 
eral Hospital.  The  patients  are  encouraged  "to  meet  regularly  under 
strict  supervision;  to  compare  notes  as  to  their  success  in  carrying  out 
modes  of  treatment  that  have  been  prescribed  for  them,  and  to  gain  in- 
terest, information,  and  enthusiasm  for  new  efforts."  The  social  con- 
sciousness, however,  is  more  distinctly  stimulated  by  institutional  regime, 
where  those  who  are  nervously  exhausted  may  have  their  new  life  suited 
to  their  tastes  and  capacities,  and  be  taught  the  value  of  systematization 
and  thoroughness  in  the  performance  of  definitely  assigned  work.  The 
progress  of  their  coworkers,  moderate  competition,  closer  social  relations, 
and  the  satisfaction  arising  from  usefid  activity  are  some  of  the  many 
advantages  to  be  derived  from  associative  productive  occupation. 

These  principles  have  been  largely  adopted  in  Germany,  where  many 
well-equipped  "work  sanitaria"  are  to  be  found  in  which  the  proper  appli- 
cations of  rest  and  occupation  are  made  according  to  the  requirements 
established  by  Moebius.  All  false  and  harmful  activity  is  excluded ;  good 
work  is  done  under  the  direction  of  an  able  and  sensible  instructor.  These 
hospitals,  or  "Nervenheilstdtte,"  are  in  reality  technical  and  academic 
schools,  well  appointed  and  furnishing  instruction  by  occupation  in  all 
departments  of  human  activity.  The  patients  are  taught  how  to  live,  and 
they  acquire,  in  addition,  a  certain  degree  of  proficiency  in  a  selected 
trade,  or  in  a  clerical  or  agricultural  pursuit.  Colony  sanitaria,  some- 
what similar  in  plan  and  administration  to  those  used  in  the  treatment  of 
tuberculosis,  have  also  been  established  for  the  nervous  unfit.  Whether 
or  not  compulsory  occupation  should  be  enforced  in  these  institutes  for 
neurasthenics  is  still  a  matter  of  dispute.  Some  maintain  that  the  neu- 
rotic individual  should  not  be  driven  to  any  task,  or  forced  to  act  con- 
trary to  his  natural  inclination.  But  any  serious  treatment  of  neuras- 
thenic states  makes  demands  upon  the  patient  which  are  not  altogether 
to  his  liking.  How  frequently  are  prescriptions  of  rest,  isolation,  and 
hydrotherapy  objected  to  at  first,  the  patient  stating  emphatically  that 
such  treatment  cannot  be  endured.  Once  accepted  by  the  patient,  how- 
ever, it  is  the  physician's  duty  to  see  that  all  the  details  of  a  regime  are 
accurately  carried  out,  regardless  of  the  whims  of  the  patient.  In  like 
manner,  if  a  "work-cure"  be  decided  upon,  the  character  of  employment 
being  carefully  selected,  suited  to  the  individual  needs,  it  should  be  un- 
compromisingly, though  tactfully,  carried  through. 
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In  America  some  of  the  better  hospitals  and  private  sanitaria  make 
some  use  of  occupational  treatment.  The  method  is  gaining  in  popu- 
larity; physicians  are  recognizing  that  a  large  part  of  their  duty  in  the 
after-cure  of  neurasthenic  patients  consists  in  providing  some  form  of 
stimulating  and  congenial  occupation  of  the  body  and  mind  (Jacoby,  28). 

Many  forms  of  occupation  may  be  considered.  Carpentry  and  gar- 
dening are  two  types  which  furnish  an  excellent  combination  of  mechan- 
ical and  psychical  factors.  Carpentry,  particularly,  is  useful  because  of 
its  variety  and  on  account  of  the  rapidity  with  which  productive  results 
may  be  obtained,  and  of  the  interest  which  it  stimulates.  For  some 
bookbinding,  scrollsawing,  pyrography,  drawing,  stenography,  modeling, 
photography,  or  clerical  work  may  be  suggested.  Grohmann  character- 
izes basket-making  and  analogous  occupations  as  "stupid."  More  dis- 
tinctly intellectual  employment  may  be  had  in  art,  music,  literature,  or 
science,  and  almost  any  well-chosen  country  place  will  provide  opportu- 
nities for  the  study  of  ornithology,  geology,  or  astronomy. 

Supplementary  Therapeutic  Procedures. — Travel. — If  by  travel 
were  meant  continuous  peregrinations,  it  would  rarely  be  admitted  in  the 
treatment  of  neurasthenia.  The  asthenic  patient  is  fatigued  and  exas- 
perated by  the  worry,  excitement,  and  constant  solicitude  in  the  bustle 
and  commotion  of  modern  methods  of  transportation.  It  was  formerly 
believed  that  the  constant  change  of  scenery,  the  absence  from  home  and 
business,  and  the  novelty  of  unfamiliar  habits  and  customs  incident  to  a 
prolonged  voyage  to  a  foreign  country  would  serve  to  displace  many  of 
the  cerebral  symptoms  in  the  overworked,  wornout  man  of  affairs;  hence, 
a  trip  abroad  was  unhesitatingly  advised.  Fifty  years  ago,  when  time 
was  less  valuable  and  travel  was  slow  and  not  so  luxurious,  some  benefit 
may  have  been  derived  from  an  ocean  voyage  or  an  inland  journey  with 
prescribed  intervals  of  rest.  Nowadays,  as  Buckley  emphasizes,  it  may 
be  wise  to  choose  a  slow  steamer,  and  to  urge  avoidance  of  fashionable 
resorts.  Bouveret  prefers  short  seacoast  voyages  near  home  to  an  ex- 
tended tour;  a  few  weeks'  travel  in  the  mountains  in  the  summer,  or  a 
trip  along  the  warmer  seacoast  in  the  winter.  The  "cerebral"  type  of 
patient,  he  thinks,  fares  better  than  the  "spinal"  type.  Godlewski  ia 
very  emphatic  in  his  disapproval  of  travel  for  the  asthenic  type  of 
patient,  although  he  occasionally  prescribes  a  short,  carefully  selected 
voyage  for  the  healthy,  robust,  full-blooded  individual  with  increased 
arterial  tension.  As  he  points  out,  constantly  changing  scenery  and  ex- 
citement are  especially  harmful  to  those  in  whom  asthenopia  is  a  promi- 
nent symptom. 

Thus,  while  the  advice  to  "go  abroad"  or  to  "discontinue  business  and 
make  an  extended  tour  of  the  country"  is  often  harmful,  still  there  can 
be  no  doubt  that  limited  travel  is  worthy  of  some  consideration  in  treat- 
ment in  selected  cases.     We  should  be  quite  certain  that  the  patient  is 
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physically  strong  enough  to  undertake  the  journey,  and  see  to  it  that 
the  itinerary  is  wisely  arranged,  especially  as  regards  rest  and  quiet. 

Climate. — For  those  whose  physical  condition  and  finances  will  per- 
mit them  to  make  an  extended  journey  the  selection  of  a  suitable  health 
resort  may  be  a  matter  of  importance ;  if  left  entirely  to  the  patient,  harm 
often  results.  Keeping  in  mind  the  patient's  idiosyncrasies,  the  principal 
features  to  be  considered  in  selecting  an  appropriate  resort  are  altitude, 
temperature,  humidity,  purity  of  the  air,  and  the  amount  of  sunshine. 
Repeated  gray,  somber,  twilight  days  are,  as  a  rule,  depressing;  while 
bright,  sunny,  moderately  cool  days  are  stimulating  and  exhilarating. 

Some  climates  (e.  g.,  seaside)  have  a  sedative,  other  (e.  g.,  moun- 
tains) a  stimulating,  effect.  Three  principal  regions  may  be  considered 
when  we  make  our  selection:  (1)  the  seashore,  (2)  the  inland  sheltered 
resorts,  and  (3)  the  mountainous  regions. 

In  general,  as  I^eville  Wood  has  emphasized,  the  neurasthenic  should 
have  the  same  climatic  conditions  as  the  aged ;  that  is,  an  equable,  moder- 
ate temperature  in  a  protected  locality  of  medium  altitude.  Extremes  of 
temperature,  strong  winds,  great  humidity,  and  high  altitude  are  to  be 
avoided  in  all  cases.  The  character  and  appointments,  as  well  as  the  cli- 
matic conditions,  of  a  resort  should  also  be  considered.  The  attendance 
and  cuisine  should  be  good,  and  the  surrounding  scenery  attractive  and 
easily  accessible.  The  place  should  afford  moderate  entertainment  and 
diversion,  but  the  more  fashionable  resorts,  where  bridge,  dancing,  and 
excitement  prevail,  are  to  be  avoided. 

The  Seacoast. — Opinion  appears  to  be  quite  generally  opposed  to 
a  sojourn  directly  along  the  sea  border,  where  the  climatic  conditions  are 
especially  debilitating  for  those  who  are  troubled  with  exhaustion,  hyper- 
sensitiveness,  depression,  or  insomnia.  ^Nervous  patients  often  fare  much 
better  a  few  miles  inland  away  from  the  roar  and  tumult  of  the  sea. 

Mountain  Resorts. — Allbutt  asserts  that  a  mountain  residence  in  a 
dry,  sunny  country  comes  next  in  helpfulness  to  the  Weir  Mitchell  treat- 
ment. Ziemssen,  however,  thought  that  the  importance  of  high  altitudes 
has  been  overestimated.  If  a  bracing,  exhilarating  climate  be  desired, 
the  more  elevated  areas  may  be  sought.  Too  high  an  altitude  may  be 
distinctly  deleterious;  in  sending  a  patient  to  the  mountains  he  should 
not  be  permitted  to  go  higher  than  1,500  meters  (4,920  feet).  He  should 
also  be  cautioned  not  to  take  too  vigorous  exercise,  particularly  if  arterio- 
sclerosis coexist.  Eichhorst  has  shown  that  exercise  in  the  higher  alti- 
tudes aggravates  most  of  the  neurotic  symptoms  and  is  decidedly  harmful. 
If  the  first  week  or  two  be  spent  in  repose,  the  individual  becomes,  to 
some  extent,  acclimated,  and  may  later  enjoy  a  more  active  outdoor  life. 
The  advice  of  Godlewski  may  be  kept  in  mind :  ''If,  after  fifteen  days, 
tachycardia,  insomnia,  and  restlessness  persist,  the  altitude  is  too  great 
or  the  patient  is  taking  too  active  exercise."     On  sending  a  patient  into 
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the  mountains  it  is  well  to  advise  a  gradual  ascent.  Thus,  for  example, 
the  earlv  spring  may  be  spent  in  some  resort  with  an  altitude  of  500 
meters  (1,640  feet)  ;  later  in  the  summer  a  height  of  1,500  meters  (4,920 
feet)  may  do  no  harm. 

The  American  and  Canadian  Rockies  and  the  Appalachian  ranges 
of  the  Eastern  United  States  supply  us  with  a  liberal  selection  of  moun- 
tain resorts.  The  climates  of  Switzerland  and  the  Bavarian  highlands 
offer  many  excellent  resorts,  varying  in  altitude  from  500  to  1,800  meters 
(1,640  to  5,000  feet),  which  are  suitable  for  neurotic  patients. 

Balneotherapy  and  Spa  Treatment. — The  physical  effects  derived 
from  the  use  of  baths  and  mineral  waters  are  so  inextricably  mingled  with 
the  climatic  conditions  of  the  locality  in  which  they  are  given  that  it  is 
difficult  to  estimate  their  value.  Winternitz  was  probably  the  first  to 
establish  the  fact  that  baths,  in  general,  have  a  primary  action  upon  the 
nervous  system ;  since  then  numerous  attempts  have  been  made  to  increase 
the  efficiency  of  the  baths  by  the  addition  of  various  chemical  substances. 
The  natural  waters  are  believed  to  be  more  efficient  than  the  artificially 
prepared  baths;  this  may  depend  upon  radioactivity.  Among  the  more 
popular  baths  containing  chemical  substances  are  those  holding  the  heavy 
metals,  salts,  or  gaseous  substances  in  solution.  The  carbon  dioxid  bath 
has  been  widely  used  in  many  conditions,  and  has  enjoyed  some  reputa- 
tion in  the  treatment  of  neurotic  states.  It  acts  locally  upon  the  nerve 
endings  and  the  blood  vessels;  tingling  sensations  and  a  sense  of  general 
warmth  are  produced.  In  giving  "subthermal"  baths  much  lower  tem- 
peratures may  be  employed  if  carbon  dioxid  be  added  to  the  bath.  Bran, 
peat,  and  mud  baths  are  also  largely  used.  In  prescribing  balneological 
or  spa  treatment  for  a  neurasthenic,  a  great  deal  more  depends  upon  the 
topographical,  climatic,  and  social  conditions  at  the  resort,  and  also  upon 
the  medical  experience  and  the  personality  of  its  supervisor,  than  upon 
the  chemical  constituents  of  the  waters. 

Drugs. — Pharmacological  treatment  of  the  neurotic  states  has  varied 
from  extreme  polypharmacy  to  nihilism.  That  there  is  no  specific  for 
the  treatment  of  a  general  neurosis  is  a  well-established  fact.  The  most 
that  can  be  expected  from  the  use  of  drugs  is  the  alleviation  of  some  tem- 
porary condition,  or  their  action  as  tonics  or  sedatives.  Even  a  hurried 
review  of  the  literature  upon  the  drug  treatment  of  neurasthenia  reveals 
an  agreement  in  opinion  on  three  points:  (1)  treatment  by  drugs  has  a 
place,  but  a  subsidiary  one;  (2)  that  bromin  or  its  salts  or  arsenic  are 
often  useful;  and  (3)  that  the  use  of  strychnin,  especially  in  large  doses, 
is  to  be  condemned.  It  would  be  confusing  and  of  little  advantage  to 
discuss,  or  even  tabulate,  all  the  medical  substances  that  have  been  em- 
ployed in  the  treatment  of  nervous  states.  The  fact  that  so  many  drugs 
have  been  suggested  is  sufficient  proof  of  their  inefficiency.  Some  form 
of  drug  treatment  may  sometimes  be  valuable  for  its  psychic  effect.    But 
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the  psychical  effect  of  drug  treatment  may  be  harmful  if  it  tend  to  fix 
the  patient's  mind  upon  the  condition  we  wish  to  remedy;  this  is  espe- 
cially true  of  external  medication  (ointments,  plasters,  blisters,  setons, 
etc.). 

Sedatives. — In  eases  with  marked  cerebral  irritability  a  brief  course 
of  bromid  therapy  is  sometimes  helpful.  The  bromids  may  be  combined 
with  tincture  of  valerian  or  sumbul.  Bouveret  uses  the  salts  of  bromin 
for  a  longer  period  and  in  much  larger  doses  than  are  usually  prescribed. 
He  gives  from  60  to  90  grains  (4  to  6  gms.)  in  twenty-four  hours  for  a 
period  of  several  months.  Ziemssen  also  used  them  in  doses  of  30  or  60 
grains  (2  to  4  gms.)  given  several  times  daily;  he  especially  recommended 
the  lithium  salt.  For  patients  with  decided  phobias  he  advised  that  a 
mixture  of  sodium,  potassium,  ammonium,  and  lithium  bromids  be  car- 
ried in  the  pocket  and  a  dose  taken  whenever  the  "dread"  appears.  Dana 
gives  bromids  in  60-grain  (4-gm.)  doses  tliree  times  daily,  until  the  symp- 
toms of  bromism  appear,  and  states  that  they  may  be  given  for  longer 
periods  if  digitalis,  cod-liver  oil,  and  iron  be  administered  at  the  same 
time.  . 

It  has  been  our  custom  to  administer  the  bromids  in  smaller  doses  (15 
grains — 1.0  gm.),  three  times  daily,  and  for  brief  pei-iods  only.  They  should 
be  given  after  meals,  and  they  act  more  quickly  if  given  in  hot  milk  or  hot 
water.  Some  have  advised  the  use  of  bromids  in  protracted  insomnia,  but 
usually  the  hypnotic  action  is  tardy,  and  it  occurs  only  after  larger  doses, 
from  which  secondary  depressing  effects  are  prone  to  follow. 

Valerian  and  the  iron,  quinin,  and  zinc  salts  of  valerianic  acid  are] 
largely  used  for  their  sedative  action.  The  pill  of  the  "three  valerianates"* 
recommended  by  Goodell  has  become  quite  popular  among  general  prac- 
titioners as  a  remedy  for  motor  restlessness  and  irritability.  The  mono- 
bromate  of  camphor,  zinc  preparations,  and  cannabis  indica  have  also  en- 
joyed a  certain  reputation  for  their  quieting  effect. 

Tonics. — Iron,  arsenic,  quinin,  nux  vomica,  atropin,  the  phosphates, 
glycerophosphates,  and  simple  bitters  are  among  the  drugs  commonly  em- 
ployed for  their  stimulant  and  alterative  action.  Many  patients  appear! 
to  be  benefited  by  brief  courses  of  tonic  treatment,  especially  on  return  to 
bodily  activity.  Dr.  Weir  Mitchell  begins  even  earlier.  In  the  third 
week  of  rest  treatment  he  sometimes  gives  cod-liver  oil,  I/2  oz.  (14.7  c.  c.) 
after  each  meal,  and,  when  the  full  diet  is  resumed,  1  oz.  (29.57  c.  c.)  of 
malt  extract  containing  5  grains  (0.065  gm.)  of  iron  pyrophosphate 
three  times  daily.  If  the  patient  be  anemic,  Blaud's  pills  or  iron  and 
strychnin  in  1/30-grain  doses  may  be  given  after  each  meal.  Larger  doses 
of  strychnin,  however,  are  not  usually  well  borne  by  neurasthenics.  Arse- 
nic may  be  administered  in  any  form,  but  is  more  commonly  prescribed 
as  arsenious  acid  in  1/100  to  1/40-grain  (0.00065  to  0.0016-gm.)  doses 
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three  times  daily,  after  meals ;  it  is  believed  by  some  to  be  useful  in  gas- 
tric and  vasomotor  disturbances.  A  course  of  eight  hypodermic  injections 
of  sodium  cacodylate  (0.05  gm.  at  a  dose)  is  often  followed  by  a  marked 
gain  in  body  weight. 

We  have  found  the  following  prescription  useful  in  the  lean,  underfed, 
anemic  class  of  patients: 

Podophyllin. 
Extr.  nucis  vomicaB 

Acidi  arseniosi,  aa  gr.  1   (0.065  gm.) 
Mass  ferri,  gr.  xxx   (2.0  gm.) 
Extr.  gentianae,  q.  s. 
M.  et  ft.  pil.  No.  xxx 
Sig. — One  after  each  meal. 

The  phosphates  and  glycerophosphates  have  been  much  vaunted ;  some 
prefer  phosphorus  in  its  natural  form  or  in  organic  combination  with 
the  various  articles  of  diet.  In  marked  vasomotor  relaxation  ergot,  ergotin, 
suprarenal  extract,  adrenalin,  and  sometimes  strychnin  have  been  recom- 
mended. Nitroglycerin,  sodium  nitrite,  and  erythrol  tetranitrate  have 
been  used  in  cases  with  high  arterial  tension,  but  simple  hygienic-dietetic 
treatment  is,  as  a  rule,  far  better.  A  course  of  injections  of  vasotonin 
(0.06  gm.  per  dose  daily  for  twenty  days)  has  been  recommended  in  the 
neurasthenic  states  accompanying  beginning  atherosclerosis. 

Hypnotics. — Opium  and  chloral  are  to  be  strongly  condemned,  and 
hypnotics  in  general  are  to  be  avoided  if  sleep  can  be  procured  by  any 
other  means.  It  may  be  necessary,  however,  in  some  cases  to  use  drugs 
for  a  brief  period  in  order  to  overcome  protracted  insonmia.  Thus,  vero- 
nal, trional,  or  sulphonal  may  be  given  for  a  few  nights,  and  the  dose 
gradually  decreased  until  the  drug  is  withdrawn.  Veronal  should  be 
cautiously  given,  since  it  is  not  without  untoward  effects ;  alarming  symp- 
toms occasionally  follow  its  administration  even  in  5-grain  (0.324-gm.) 
doses.  Paraldehyd  in  doses  of  1  to  IV2  grams  (3.70  to  5.54  gr.)  has 
been  warmly  recommended.  Its  disagreeable  taste  may  be  diminished 
by  the  addition  of  bitter  orange  syrup.  In  prescribing  hypnotics,  it  should 
be  remembered  that  the  will  power  in  many  neurastlienics  is  greatly 
weakened  and  the  establishment  of  a  drug  habit  is  to  be  guarded  against. 

Electricity. — The  results  obtained  by  the  electrical  treatment  of 
neurasthenia  are  subject  to  two  interpretations:  Some  believe  that  some 
obscure  physical  or  metabolic  change  is  produced,  the  nature  of  which  we 
do  not  understand ;  others  regard  the  benefits  as  chiefly  psychic.  If  many 
of  the  properties  of  electricity  are  obscure  to  the  medical  mind,  it  is  not 
strange  that  the  lay  mind  should  experience  a  strong  psychic  stimulus 
from  electrical  treatment.  Aside  from  the  mental  effect,  certain  bodily 
changes  may  undoubtedly  be  produced.    As  a  substitute  for  physical  exer- 
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cise  faradization  of  the  muscles  may  occasionally  be  employed  to  advan- 
tage. Some  effect  is  also  produced  upon  the  cutaneous  vessels;  a  sense 
of  well-being  and  repose  sometimes  follows  general  faradism. 

Sanatorium  and  Hospital  Treatment. — Increasing  prevalence  of  nerv- 
ousness and  the  demand  for  suitable  places  of  retreat  have  resulted  in  the 
establishment  of  numerous  public  and  private  sanatoria  for  the  treatment 
of  nervous  and  mental  diseases.  Unfortunately,  many  of  these  institu- 
tions are  conducted  in  a  frankly  commercial  spirit,  without  adequate  med- 
.ical  supervision,  and  with  too  little  regard  for  the  needs  of  the  individual 
patient.  In  some  cases  the  medical  superintendent  has  had  little  or  no 
training  in  the  management  of  nervous  patients,  and  occupies  his  position 
largely  because  of  his  administrative  ability.  'New  systems  and  routine 
are  often  harmful  when  applied  indiscriminately  to  all  patients  admitted 
to  an  institution.  The  intermingling  of  the  purely  functional  neuroses 
with  the  insane,  the  alcoholic,  and  the  drug  habitues  in  many  sanatoria  is 
also  to  be  deprecated. 

Undoubtedly  the  most  appropriate  surroundings  for  the  treatment  of 
the  neurasthenic  and  of  some  of  the  psychasthenic  states  are  to  be  found 
in  well-equipped  sanatoria  devoted  exclusively  to  the  purpose.  Fortu- 
nately there  are  several  institutions  of  this  type  to  be  found  both  in  this 
country  and  abroad.  The  advantages  are  numerous.  The  general  routine 
and  system  prevailing  create  habits  of  regularity  in  daily  deportment. 
Irritating  influences  are  reduced  to  a  minimum;  isolation,  when  indi- 
cated, may  be  more  easily  enforced ;  dietetic  measures  may  be  more  accu- 
rately prescribed;  personal  control  of  the  patient  is  more  easily  secured; 
and  many  of  the  more  useful  hydrotherapeutic  measures  are  to  be  had 
only  in  well-appointed  sanatoria.  In  addition,  work  and  occupational 
cures  of  various  sorts  are  more  easily  prescribed  in  specialized  insti- 
tutions. 

In  America  there  are  good  sanatoria  in  different  parts  of  the  country. 
In  fact  there  is  scarcely  a  city  of  any  size  which  is  not  within  convenient 
distance  of  a  suitable  retreat  for  nervous  patients.  In  New  York  (Clif- 
ton Springs,  Kerhonkson,  Watkins'  Glen),  Connecticut  (Cromwell  Hall), 
New  Jersey  (Galen  Hall),  Maine  (Bethel),  Massachusetts  (Marblehead), 
Maryland  (Baltimore),  Pennsylvania  (Philadelphia),  North  Carolina 
(Pinehurst),  Florida  (Palm  Beach),  California  (Santa  Barbara),  Colo- 
rado (Colorado  Springs),  Texas  (San  Antonio),  Georgia  (Atlanta),  In- 
diana, Wisconsin,  etc.,  are  to  be  found  excellent  resorts  for  rest  cures 
and  the  general  management  of  nervous  patients ;  while  Massachusetts, 
Connecticut,  and  Maine  in  particular  have  several  institutions  in  which 
work  and  occupation  cures  are  extensively  employed. 

In  Europe  there  are  many  well-conducted  sanatoria  for  rest  and  isola- 
tion treatment.  In  England  the  physicians  make  much  use  of  "nursing 
homes"  for  rest  cures  (vide  infra).    As  examples  of  well-known  sanatoria 
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for  the  neuroses  may  be  mentioned  those  in  Berlin  (Haus  Schonow), 
Gottingen  (Rasenmiihle),  and  Switzerland  (Kolonie  Friedau). 

Hospital  Treatment. — The  expense  and  inconvenience  associated  with 
the  removal  of  a  patient  to  a  distant  sanatorium,  the  fear  of  an  unfamiliar 
institution  and  of  a  strange  physician,  in  part  account  for  the  indecision 
and  hesitancy  shown  when  sanatorium  treatment  is  suggested.  If  this 
aversion  be  marked,  it  may  be  necessary  to  choose  between  treatment  at 
home  and  in  a  general  hospital.  Of  the  two  the  latter  is,  in  most  cases, 
to  be  preferred.  The  hospital  should  be  agreeably  situated,  the  wards 
and  private  rooms  should  be  cheerful,  and,  as  far  as  possible,  free  from 
unpleasant  odors;  and  medical  and  surgical  cases  should  be  cared  for  in 
separate  departments.  The  services  of  a  special  nurse  should  be  en- 
gaged, and  the  house  physician  should  be  especially  interested  in  nervous 
patients  if  he  is  to  help  in  the  supervision  of  the  patient. 

For  those  who  cannot  afford  the  expense  of  a  private  room  or  the  serv- 
ices of  a  special  nurse,  much  improvement  may,  in  selected  cases,  follow 
a  few  weeks'  stay  in  a  general  public  ward.  If  the  patient  be  hypersensi- 
tive and  suffer  from  false  pride  at  the  thought  of  being  in  a  public  ward, 
the  treatment  will  scarcely  be  of  benefit.  With  the  hearty  cooperation 
of  the  patient,  however,  much  good  is  often  done.  Rest  and  suitable  diet 
can  be  more  easily  arranged  for;  removal  from  home  surroundings  is 
secured ;  partial  isolation  can  be  attained  by  means  of  screens.  These 
protective  measures  may  be  easily  carried  out  in  a  general  hospital,  but 
some  difficulty  may  be  encountered  when  the  time  arrives  for  stimulat- 
ing and  occupational  treatment. 

The  present  tendency  in  hospital  treatment  is  to  shorten  the  period  of 
rest  and  isolation,  sending  the  patient  soon  on  a  vacation,  where  he  may 
continue  a  modified  rest  cure  with  selected  occupational  features. 

We  have  found  hospital  treatment  admirably  suited  to  certain  patients,  and 
some  of  our  results  attained  by  simple  methods  are  described  in  the  American 
Journal  of  the  Medical  Sciences  for  October,  1906,  p.  499. 

Treatment  at  Home,  in  Nursing  Homes,  and  in  Country  Places.— 

If  we  consider  the  etiology  of  the  psychoneuroses  it  would  seem  that  home 
treatment  must  occupy  a  minor  place  in  the  therapy  of  these  conditions. 
In  all  severer  cases  it  is  contraindicated.  Occasions  arise,  however,  in 
which  no  choice  is  pei-mitted,  and  the  general  practitioner  is  called  upon 
to  direct  the  management  of  a  case  in  the  face  of  conditions  which  would 
cause  the  most  experienced  neurologist  to  quail.  Much  can  be  done,  how- 
ever, even  in  an  unfavorable  environment ;  the  results  will  largely  depend 
upon  the  physician's  supply  of  common  sense,  his  personal  attributes,  ra- 
tional sympathy,  and  force  of  character. 

The  patient  should  be  put  to  bed  in  a  room  by  herself.  If  a  trained 
nurse  is  not  to  be  had,  some  member  of  the  family,  whose  wisdom,  tact, 
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and  understanding  are  to  be  relied  upon,  should  assume  the  duties  of 
nurse.  All  other  members  of  the  family  and  visitors  are  to  be  excluded 
from  the  patient's  room.  It  is  often  helpful  to  begin  Avith  a  brief  period 
of  milk  diet  (Dubois).  When  full  feeding  is  resumed  general  light  mas- 
sage may  be  prescribed  in  the  morning  and  wet  sheet  pack  in  the  evening ; 
later  on  some  form  of  diversion,  reading,  sewing,  games,  or  physical  exer- 
cise may  be  added.  As  far  as  possible,  all  household,  domestic,  and  finan- 
cial worries  are  to  be  excluded.  If  the  patient  be  the  mistress  of  the 
house,  her  duties  should  be  assumed  by  some  one  of  her  choice  in  whom 
she  has  confidence.  Women  of  hypersensitive  and  morbidly  conscientious 
nature  may  feel  that  their  enforced  idleness  is  a  burden  to  the  family,  or 
that  everything  must  be  going  wrong  because  they  have  ceased  to  super- 
vise the  household.  Their  entire  time  is  spent  in  wondering  how  atf  airs  are 
being  conducted  during  their  seclusion ;  each  day  they  insist  that  to-mor- 
row they  must  resume  the  activities  of  life.  Such  patients  do  badly  at  home ; 
they  do  better  in  a  hospital  or  in  the  home  of  some  friend  or  relative. 

For  those  who  need  rest,  a  change  of  environment,  or  the  simpler  in- 
stitutional methods,  a  well-selected  nursing  home  may  be  all  that  is  re- 
quired.    In  England  the  nursing  home  has  become  well  recognized  as  ai 
efficient  method  of  treating  the  milder  neurotic  states.     The  usefulness  oi 
this  method  is  gradually  becoming  recognized  in  America,  and  there  an 
few  of  our  larger  cities  which  have  not  one  or  more  moderately  pricec 
homes  for  the  care  of  convalescent  and  neurotic  patients.     We  have  not 
however,  fully  learned  the  need  of  nursing  homes  devoted  exclusively  tc 
the  care  of  the  neurasthenic  and  psychasthenic.     Patients  in  a  well-con'j 
ducted  home  need  not  make  great  demands  upon  the  physician ;  occasions 
visits  may  suffice.    It  is  preferable,  however,  to  have  the  nursing  home  s(3 
situated  that  the  physician  responsible  for  the  patient  may  find  it  cou'j 
venient  to  maintain  his  interest  in,  and  general  supervision  of,  the  case 

Among  the  patients  who  are  benefited  by  a  short  stay  in  a  well-a] 
pointed  country  home,  away  from  the  noise  and  bustle  of  city  life,  maj 
be  mentioned  the  overworked,   tired   business  man — the   cerebrasthenicj 
He  may  quickly  find  relief  in  a  quiet  rural  retreat,  with  its  abundance 
of  good  food,  fresh  air,  and  repose,  combined  with  the  healthful  exei 
cise  of  mind  and  body  which  the  activities  of  country  life  afford. 

Symptomatic  Treatment 

To  speak  of  the  symptomatic  treatment  of  a  condition  of  ill  healthj 
which  is  itself  regarded  as  a  symptomatic  disorder  carries  with  it  a  con- 
fession of  the  inadequacy  of  our  general  principles  of  therapy  to  meet 
the  demands  in  all  cases.     ^N'o  doubt  in  time  most  of  the  symptoms  will 
yield  to  the  protective  measures  previously  outlined,  and  we  feel  that  ii 
every  case  it  is  better  to  give  them  a  thorough  trial  before  resorting 
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more  specific  symptomatic  treatment.  Occasionally,  however,  one  or 
more  features  of  the  neurosis  may  so  predominate  as  to  demand  special 
treatment  directed  to  it  alone.  This  is  particularly  true  in  cases  where 
our  efforts  to  secure  rest  are  frustrated  by  persistent  insomnia,  pain,  head- 
ache, excessive  cardiac  irritability,  phobias,  or  anxious  states.  Fatigabil- 
ity, restlessness,  hyperacusis,  depression,  constipation,  anorexia,  and  sex- 
ual abnormalities  may  also  demand  especial  attention  in  certain  cases. 

Insomnia. — As  a  symptom  of  ill  health,  in  general,  insomnia  is  one 
of  the  most  common  conditions  with  which  the  physician  has  to  deal. 
Its  causes,  therefore,  are  far  too  numerous  to  permit  of  general  discussion 
in  this  chapter,  and  we  shall  confine  our  remarks  entirely  to  the  insom- 
nias associated  with  neurotic  states. 

Sleeplessness  in  nervous  patients  is  of  two  kinds :  First,  there  is  that 
met  with  in  the  restless,  irritable  individual  of  "high  tension"  who, 
through  an  uncontrolled  desire  to  get  everything  possible  out  of  life,  re- 
mains up  past  the  normal  retiring  hour  and  finds  that  upon  going  to  bed 
he  cannot  sleep.  He  seeks  sleep,  and  is  provoked  because  it  eludes  him 
despite  his  assumption  of  various  postures.  The  entire  activities  of  the 
day  then  begin  to  pass,  in  tormenting  succession,  through  his  mind,  and 
the  consciousness  of  dragging  time  becomes  intolerable.  He  hears  every 
tick  of  the  clock ;  the  rustle  of  the  wind  annoys  him ;  the  slightest  ex- 
ternal sound  yields  a  perception  out  of  all  proportion  to  the  stimulus. 
The  second  type  of  insomnia  may  be  called  "ill-sustained  sleep,"  "ephem- 
eral sleep,"  or  "automatic  wakefulness."  The  patient  usually  has  no 
difficulty  in  going  to  sleep,  but  may  awaken  once  or  twice  during  the 
night,  and,  in  some  cases,  at  the  same  hour  each  night.  In  most  cases  he 
awakes  in  the  early  morning  (matutinal  insomnia),  when  the  sleepless 
interval  may  vary  in  duration  from  a  few  minutes  to  several  hours.  In 
each  of  the  two  types  different  combinations  of  disturbing  factors  may 
be  found  requiring  appropriate  therapeutic  adaptations.  Whatever  type 
of  insomnia  be  complained  of,  the  physician  should  first  determine  that 
it  really  exists.  One  dare  not  depend  entirely  upon  the  patient's  state- 
ment, for  patients  often  feel  that  they  have  scarcely  slept  at  all,  when  in 
reality  they  have  had  many  hours  of  sleep. 

Some  of  the  causes  of  insomnia  in  the  neurasthenic  should  especially 
be  kept  in  mind  when  attempting  to  overcome  it.  Pain  of  some  kind  may 
be  the  disturbing  factor,  and,  if  so,  should  receive  primary  attention. 
In  those  who  have  difficulty  in  going  to  sleep  the  cause  may  lie  in  some 
abnormality  of  the  daily  routine.  Overindulgence  in  tea,  coffee,  tobacco; 
insufficient  exercise ;  dietetic  errors ;  worry ;  overwork ;  or  the  patient's 
attitude  toward  sleep — dread  of  going  to  bed  because  of  previous  sleep- 
less nights — any  of  these  may  be  the  cause  of  persistent  insomnia.  The 
state  of  the  arterial  tension  should  be  kept  in  mind ;  disturbing  nycturia 
and  cardiac  irritability  are  often  associated  with  arterial  hypertension. 
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The  relief  of  insomnia,  then,  may  depend  upon  (1)  treatment  of  condi- 
tions associated  with  the  general  neurosis,  (2)  general  treatment  of  the 
nervous  condition,  or  (3)  upon  specific  measures  directed  toward  the 
symptom  itself. 

As  to  the  general  treatment  of  insomnia,  the  measures  employed  for 
the  general  neurosis  usually  suffice  to  overcome  the  insomnia.  The  sleep- 
ing room  should  be  in  a  quiet  part  of  the  dwelling;  the  bed  clothing  and 
general  appointments  of  the  room  should  be  comfortable  and  restful. 
After  the  evening  meal  the  patient  should  not  be  allowed  to  engage  in 
exciting  games,  or  in  lively  conversation,  or  in  stimulating  reading.  The 
entire  mental  and  physical  life  should  be  arranged  in  a  manner  most 
conducive  to  repose.  As  a  rule,  it  is  better  to  have  the  physician  make 
his  visit  in  the  morning  rather  than  in  the  evening,  though  a  short  visit 
to  administer  some  special  treatment  or  to  offer  a  word  of  reassurance 
need  do  no  harm.  Frequently  a  brief  explanation,  just  before  bedtime,  of 
the  psychology  of  sleep  and  of  the  futility  of  "seeking"  it,  ending  with 
the  assurance  of  a  restful  night,  is  very  helpful. 

As  to  the  dietetic  treatment  of  insomnia,  the  evening  meal  should  be 
light,  and  coffee,  tea,  and  stimulating  drinks  should  be  prohibited.  A 
glass  of  hot  milk  and  a  cracker,  just  before  retiring,  may  be  of  service 
in  the  milder  cases.  Occasionally  a  mild  alcoholic  beverage,  such  as 
beer,  stout,  or  malt,  may  be  permitted,  but  alcohol  is  in  general  not 
to  be  advised.  When  the  insomnia  depends  upon  nycturia,  no  liquids 
should  be  drunk  after  the  evening  meal.  If  the  sleeplessness,  however, 
be  independent  of  genitourinary  disturbances,  a  light  repast  of  milk  or 
a  cup  of  hot  beef  tea  administered  upon  waking  will  often  secure  a  speedy 
return  of  sleep,  and,  in  time,  relieve  this  type  of  insomnia.  In  some 
cases  a  glass  of  milk  left  at  the  bedside  of  the  patient,  to  be  taken  upon 
waking,  will  produce  the  desired  results. 

Among  the  physical  agents  employed  in  combating  insomnia,  unques-j 
tionably  the  safest  and  most  generally  reliable  application  is  the  cold  wel 
sheet  pack.     It  is  best  given  at  bedtime  for  twenty  to  thirty  minutes.     It 
may  be  followed  by  very  gentle  massage,  a  glass  of  hot  milk  or  beef  tes 
or  general  faradization,  though,  as  a  rule,  these  accessories  are  super 
fluous.      Not  infrequently  patients  will  fall  asleep  while  in  the  pad 
In  case  the  cold  sheet  is  not  well  borne,  a  warm  or  tepid  bath  or  pad 
followed  by  an  alcohol  rub,  may  be  tried.     A  wet  towel  around  the  calf| 
of  each  leg  is  often  efficacious.     Some  neurologists  value  electricity  highly 
as  a  sedative  and  hypnotic,  applying  the  galvanic  current  to  the  head  fori 
ten  or  fifteen  minutes,  the  current  flowing  from  the  occiput  to  the  fore^'j 
head.     Vibratory  massage  may  also  be  of  service  in  the  milder  cases. 

The  long  list  .of  sedative  and  hypnotic  drugs  at  our  disposal  in  in*^ 
somnia  and  the  certainty  of  temporary  relief  from  their  administratioi 
place  a  very  harmful  temptation  in  the  path  of  both  physician  and  patient 
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The  drug  treatment  of  insomnia  should  be  a  last  resort;  one  should  keep 
constantly  in  mind  the  danger  of  establishing  a  drug  habit,  for  the  neurotic 
individual  is  prone  to  choose  the  path  of  least  resistance.  If,  however, 
other  measures  have  failed,  or  if  the  insomnia  be  so  pronounced  that  its 
immediate  relief  is  necessary,  there  is  justification  for  the  use  of  an  hyp- 
notic for  a  brief  period.  In  some  cases  this  may  be  all  that  is  necessary  to 
reestablish  normal  habits  of  sleeping.  It  is  usually  well  not  to  let  the 
patient  know  what  remedy  he  is  taking,  or  the  amount  of  it.  Veronal, 
trional,  amylene  hydrate,  and  paraldehyd  are  among  the  most  useful 
drugs  and  are  less  apt  to  give  rise  to  drug  habits.  The  bromids  are  of 
little  service  in  insomnia  except  in  the  milder  cases ;  they  should  be  given 
in  small  doses,  frequently  repeated,  for  several  days  before  any  hypnotic 
effect  can  be  expected.  Morphin  and  chloral  are  simply  mentioned  in 
order  that  they  may  be  condemned.  Hyoscin,  cannabis  indica,  and  mono- 
bromate  of  camphor  have  been  used  with  success  where  milder  hypnotics 
have  failed.  If  there  be  arterial  hypotension  tincture  of  nux  vomica, 
valerianate  of  ammonia,  and  lecithin  in  conjunction  with  massage,  elec- 
tricity, and  tepid  baths  have  been  suggested.  In  case  there  is  arterial 
hypertension  very  satisfactory  results  have  followed  the  administration  of 
a  milk  and  vegetable  diet  and  the  occasional  use  of  theobromin  or  erythrol 
tetranitrate  (tetrannitrol).  The  latter  is  to  be  given  in  tablets  of  i/^  to  1 
grain  (0.003-0.006  gm.)  each  every  three  or  four  hours  of  the  day,  or 
during  the  night  if  the  patient  awakes. 

Before  resorting  to  the  actual  administration  of  drugs  in  insomnia  one 
may  try  placing  one  dose  of  the  drug  within  reach  of  the  patient,  telling 
him  that  if  he  awakes  it  may  be  taken  without  rising.  Often  the  mere 
knowledge  of  having  in  his  possession  a  "certain"  remedy  for  sleepless- 
ness will  afford  to  the  patient  the  assurance  necessary  to  repose. 

Headache  and  Psychalgias. — Pain  accompanying  the  neuroses  may 
vary  from  localized  (or  general)  cutaneous  hypersensitiveness  to  the  most 
excruciating  visceral  or  cephalgic  crises.  A  very  common  symptom  is  a 
pain  in  the  head,  usually  described  as  situated  at  the  "base  of  the  brain" 
and  of  a  continuous  boring  character.  Similar  pains  may  be  referred  to 
the  occiput,  vertex,  or  frontal  region.  Genuine  migraine,  or  "sick  head- 
ache," occasionally  occurs  as  an  associated  condition.  Pain,  of  a  paroxys- 
mal nature,  occurring  in  the  distribution  of  the  trigeminal  nerve,  is  not  un- 
common, and  may,  for  a  time,  make  one  suspect  the  existence  of  true  tic 
douloureux.  Rachialgia,  coccygodynia,  intercostal  neuralgia,  and  raas- 
todynia  may  be  very  distressing  symptoms. 

Such  headaches  and  pains  in  psychoneurotics  are  often  obstinate  symp- 
toms ;  they  yield  less  easily  to  general  treatment  than  do  most  of  the  other 
neurasthenic  complaints.  Massage,  either  general  or  local,  manual  or 
vibratory,  gives  temporary  relief  in  most  cases ;  occipital  massage  kept  up 
for  some  time  is  often  helpful.    Hot  and  cold  compresses  to  the  head  and 


666  NETTEOSES 

neck,  or  alternate  hot  and  cold  douches  to  the  neck,  have  also  been  oi 
service  in  some  cases.     The  full  hot  hath,  however,  not  infrequently  aggra< 
vates  the  condition  and  occasionally  increases  the  insomnia  from  whic! 
most  of  these  patients  suffer.     Electricity,  either  the  continuous  curre; 
for  five  or  ten  minutes  to  the  head  and  neck,  or  the  high-frequency  curren 
for  the  same  length  of  time,  is  very  acceptable  and  often  seems  of  benefit.j 
The  Paquelin  cautery  may  be  tried.     It  is  better  not  to  resort  to  dru 
therapy  until  the  simpler  physical  measures  have  been  faithfully  used 
in  case  they  fail  a  selection  may  be  made  from  the  long  list  of  anodynei 
and  analgesics  available.     Phenacetin,  acetanilid,  pyramidon,  or  aspiri; 
may  be  prescribed  in  small  doses  for  brief  periods.     They  should  not  h 
taken  by  patients  except  under  the  direction  and  supervision  of  the  phy- 
sician, nor  unless  the  patient  is  at  the  same  time  undergoing  general  trea 
ment.     Caffein  citrate,  cannabis  indica,  ergotin,  and  valerianate  of  ara\ 
monia  have  been  employed  with  some  measure  of  success,  but  their  actioi 
is  uncertain  and  at  times  may  be  distinctly  harmful. 

Constipation. — A  frequent  cause  of  insomnia  and  headaches  is  to 
found  in  the  obstinate  constipation  from  which  many  neurotic  patien 
suffer.     "Functional"  constipation  may  be  dependent  upon  one  or  more  o! 
several  conditions,  among  which  the  more  important  are:  (1)  procrastin 
tion  in  attending  to  the  act  of  defecation;  (2)  atony  of  the  gastrointestina] 
tract;  (3)  insufficient  ingestion  of  liquids;  and  (4)  improper  diet  whic 
does  not  furnish  sufficient  residue  to  promote  intestinal  peristalsis.     Wit' 
these  four  conditions  in  mind  certain  general  measures  for  the  treatmen 
of  constipation  will  readily  suggest  themselves.     The  habit  of  attendi 
to  defecation  at  a  definite  hour  each  morning  should  be  established, 
glass  of  water  shovild  be  taken  upon  rising,  and  water  should  be  free! 
drunk  between  meals.     The  diet  should  include  a  generous  supply  o: 
vegetables  and  fruits.     If  the  intestinal  atony  be  marked,  and  especial! 
if  it  be  associated  wdth  visceroptosis,  it  may  be  better  to  restrict  the  fluids, 
prescribe  a  dry  diet,  and  advise  the  use  of  an  abdominal  binder,  14  to  1 
cm.  wide,  to  be  worn  constantly.     The  continuous  use  of  purgatives,  su 
positories,  or  enemata  is  not  advisable ;  in  case  it  is  necessary  to  use  them' 
for  a  time  cascara,  phenolphthalein,  rhubarb,  podophyllin,  or  aloes  should 
be  used  in  preference  to  the  saline  purgatives.     An  occasional  dose  of 
calomel,  followed  by  a  mild  aperient  water  in  the  morning,  is  often  dis 
tinctly"  beneficial.    Abdominal  massage,  gymnastics  of  the  abdominal  mui 
cles,  the  continuous  current  applied  to  the  abdomen,  and  colon  lavage  ma; 
be  useful  in  certain  cases.     (See  chapter  on  Constipation.) 

Anorexia  and  Vomiting. — Anorexia   often   disappears   quickly  under] 
the  general  protective  measures;  the  Dubois  milk  diet  for  a  few  days  is 
especially  serviceable  here.     It  may  be  necessary  to  encourage  the  patient 
to  eat  even  in  the  absence  of  appetite.     When  full  feeding  is  resumed 
general  tonic  or  iron,  arsenic,  and  strychnin  may  be  given  with  advanta, 
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If  vomiting  be  persistent  cracked  ice  or  peppermint  water  with  a  little 
soda  may  be  freely  given.  Ortner  recommends  the  following  prescrip- 
tion: 

Mentholis,  0.5     viiss  grs. 
Tinct.  Valerianae  amnion.,  10.00     iiss. 
M.  sol. 
Sig. — Five  to  ten  drops  on  sugar  three  times  a  day. 

In  many  instances  the  vomiting  of  psychoneurotics  may  be  controlled  by 
psychic  treatment  (suggestion,  reassurance,  and  encouragement  in  the 
effort  to  retain  small  amounts  of  nourishment  given  at  frequent  intervals). 
Atropin  may  be  valuable  in  the  antiperistalsis  of  vagotonics.  Electricity 
may  also  be  used  for  its  psychic  effect.  If  the  vomiting  be  pronounced 
rectal  feeding  should  be  used  for  a  while.  It  is  needless  to  say  that  during 
treatment  for  this  condition  the  patient  should  be  in  bed,  and  all  the  essen- 
tial protective  measures  established. 

Fatigability  and  Restlessness.— Fatigue  is  an  early  and  almost  con- 
stant symptom;  an  indication  of  overexertion  or  of  diminished  reserve. 
In  either  case  rest  is  essential.  Loss  of  sleep  is  a  common  cause  of  fatigue. 
Care  should  be  exercised  in  all  cases  to  distinguish  between  real  and 
feigned  fatigue ;  in  the  latter  rest  is  contraindicated. 

Restlessness,  on  the  other  hand,  is  frequently  an  indication  of  dimin- 
ished self-control  and  may  be  either  the  cause  or  the  result  of  fatigue. 
Hydrotherapy  is,  here,  often  beneficial,  although,  in  the  beginning,  it  may 
be  well  to  prescribe  the  bromids  or  valerianates  for  a  short  period,  or,  in 
the  severer  cases,  even  hyoscin  hydrobromid  may  be  given  hypodermically. 
The  fluid  extract  of  adonis  vernalis  (1  to  5  min.— 0.062  to  0.30  c.  c.)  • 
with  bromid  of  soda  has  been  warmly  recommended.  Since  adonis  re- 
sembles digitalis  in  its  effects  it  may  be  especially  beneficial  where  the 
heart  muscle  is  weak. 

Palpitatio  Cordis. — Nervous  palpitation  should  be  more  especially 
discussed  under  the  heading  of  the  cardiac  neuroses,  but  a  word  or  two 
may  not  be  out  of  place  in  this  chapter.  Many  of  the  cardiac  irregular- 
ities of  nervous  origin  are  associated  with  vasomotor  instability  or  gastro- 
intestinal discomfort  and  are  often  promptly  relieved  by  treating  the  gen- 
eral neurosis.  There  are  many  cases,  however,  in  which  palpitation  per- 
sists even  during  complete  rest.  The  symptom  is  more  alarming  to  the 
patient  than  it  is  dangerous;  it  is  frequently  associated  with  anxious 
states,  phobias,  and  hypochondriacal  conditions.  In  the  milder  cases  it  is 
well  to  ignore  it,  but  in  the  severer  cases,  and  especially  where  tachycardia 
.persists,  the  existence  of  Graves'  disease  should  be  suspected.  As  far 
as  possible  conditions  which  contribute  to  cardiac  irritability  should  be 
strictly  controlled.     Tea,  coffee,  alcohol,  and  tobacco  are  to  be  prohibited, 
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and  if  gastric  symptoms  are  present  the  diet  should  be  light,  the  food 
given  at  frequent  intervals,  and  a  daily  movement  of  the  bowels  secured. 
Such  hydriatic  measures  as  the  wet-sheet  pack,  the  tepid  bath,  a  modified 
carbonated  bath,  or  local  cold  applications  (ice  bag  over  heart)  may  be 
used  to  advantage.  Psychotherapy  is  a  valuable  adjunct;  drug  treatment 
is  occasionally  necessary.  Cardiac  stimulants  are  to  be  avoided.  In  some 
cases  the  bromids,  a  mixture  of  the  bromids,  or  valerian  (elixir,  bornyval, 
valichol)  may  be  successfully  employed ;  an  occasional  dose  of  tincture  of 
aconite  (3-5  min. ;  0.2-0.3  c.  c),  camphora  monobromata  (1-7  grs. ;  0.1- 
0.5  gm.),  or  phenacetin  have  had  good  effects  in  some  cases. 

Hyperacusis. — It  is  customary  to  regard  this  symptom  as  a  part  of  the 
general  cerebral  asthenia  and  hypersensitiveness,  although  vasomotor  dis- 
turbances certainly  augment  it  in  some  instances.  A  common  complaint 
is  "throbbing  in  the  ears"  synchronous  with  the  heart  beat ;  the  pulsation 
is  at  times  so  annoying  that  the  patient  declares  it  to  be  impossible  to  lie 
upon  either  side.  The  condition  is  aggravated  by  the  reclining  posture 
or  by  partial  occlusion  of  the  external  auditory  meatus.  Hyperacusis, 
with  or  without  "throbbing,"  is  often  an  annoying  cause  of  insomnia. 
Some  of  these  patients  sleep  with  the  head  supported  upon  the  arm  or 
hand.  This  observation  suggested  the  adoption  of  a  very  simple  method 
which  has  been  of  benefit  in  some  cases.  The  object  is  to  furnish  some 
support  for  the  head  and,  at  the  same  time,  prevent  the  ear  from  coming 
in  contact  with  the  pillow.  For  this  purpose  an  ear  pad  of  absorbent 
cotton  wrapped  with  gauze,  and  made  in  the  shape  of  a  circular  air  cush- 
ion, is  placed  about  the  auricle.  It  should  be  of  sufiicient  width  and  thick- 
ness to  offer  comfortable  support  to  the  head  and  at  the  same  time  leave 
an  air  space  between  the  external  meatus  and  the  pillow.  In  one  instance 
we  had  an  ordinary  pillow  so  made  that  in  its  center  there  was  a  circular 
opening  through  its  entire  thickness,  and  the  patient  was  directed  to  sleep 
with  the  ear  over  this  little  tunnel.  By  this  means  persistent  insomnia, 
ascribed  to  continuous  aural  pulsations,  was  relieved,  and  eventually  the 
auditory  hypersensitiveness  so  improved  that  it  ceased  to  be  a  source  of 
discomfort  and  the  patient  was  able  to  sleep  in  any  normal  position.  In 
how  far  suggestion  helped  here  we  cannot  say,  but  we  record  the  observa- 
tion for  what  it  is  worth.  In  hyperacusis  all  noises  about  the  patient 
should,  for  a  time,  be  reduced  to  a  minimum.  Later  on  the  patient  must 
be  educated  to  bear  sounds.  It  is  interesting  that  these  patients  can  often 
bear  easily  sounds  due  to  their  own  activities  (brass-pounding)  while  very 
intolerant  of  sounds  due  to  the  activities  of  other  people  ! 

Depression,  Phobias,  and  Obsessions.^ — The  treatment  of  these  more 
distinctly  psychic  abnormalities  is  discussed  under  other  headings. 
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Psychotherapeutic  Treatment 
Lewellys  F.  Barker  and  Trigant  Burrow 

Psychotherapy,  or  psychic  treatment,  is,  as  the  name  indicates,  the 
application  of  mental  influences  in  the  alleviation  of  disease.  Psycho- 
therapy may,  to  a  certain  extent,  properly  be  applied  to  the  treatment  of  all 
diseases;  but  the  conditions  in  which  this  form  of  therapy  is  most  effi- 
cacious, and  in  which  it  permits  of  extended  application,  belong  to  a  class 
by  themselves,  the  so-called  "neuroses"  in  the  narrower  sense.  Maladies 
with  abnormal  nervous  and  mental  symptoms,  but  distinguished  by  an 
absence  of  an  obvious  organic  lesion  in  the  nervous  system,  are  charac- 
terized sometimes  as  "psychic,"  in  that  they  are  disorders  which  pertain 
predominantly  to  the  sphere  of  the  individual's  mental  reactions,  or  as 
"functional,"  in  that  their  physical  basis,  if  there  be  one,  is  so  subtle  that 
it  is  not  recognizable  by  the  methods  at  present  at  our  disposal. 

That  the  abnormal  nervous  and  mental  manifestations  here  considered 
may  have  neural  processes  corresponding  to  them  is,  of  course,  not  denied. 
It  is  clinically  convenient,  however,  to  study,  by  themselves,  the  patient's 
subjective  experiences  as  presented  in  morbid  mental  states.  There  may 
be,  too,  a  real  advantage  in  studying  such  states  simply  from  the  dynamic 
side,  leaving  out  of  account  for  the  time  being  the  question  of  the  presence 
or  absence  of  structural  changes.  In  this  sense  psychic  diseases  may  be 
considered  to  be  disorders  of  mental  adaptation,  and  a  study  of  normal 
psychology  may  be  expected  to  throw  light  upon  abnormal  mental  func- 
tioning, while  the  careful  analysis  of  diseasesd  states  will  in  turn  give 
new  clews  for  the  understanding  of  normal  mental  reactions. 

It  is  important  at  the  outset  that  we  bear  in  mind  the  necessary  limita- 
tion of  the  sphere  of  psychotherapy  to  the  province  of  individual  psy- 
chology, that  is,  to  the  province  of  the  individual's  mental  reaction  to  ex- 
ternal stimuli. 

Dealing,  then,  as  we  are,  with  the  reactions  and  adaptations  that  repre- 
sent the  response  to  impressions  from  without,  the  factors  concerned  are, 
in  the  widest  sense,  educational.  For  on  healthy  impressions  depends  the 
healthy  adaptation  (or  education)  of  a  growing  organism.  Conversely, 
also,  psychic  disorders  are  often  the  outcome  of  a  faulty  education.  For 
when  they  are  the  psychological  outgrowth  of  ideas  which  are  false,  un- 
sound, and  artificial,  because  of  inculcating  a  mental  bias  which  is  jarring, 
ill  adapted,  and  untrue,  these  morbid  conditions  are  evidence  of  a  failure 
to  surround  the  developing  organism  with  the  proper  influences  of  educa- 
tion. The  rational  treatment,  then,  of  many  psychic  disorders  is  essen- 
tially pedagogic,  and  the  psychotherapeutist  is,  thus,  largely  an  educator. 

In  a  broad  sense  one  of  the  first  concerns  of  psychotherapy  should  be 
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preventive.  Among  its  primary  duties  is  that  of  seeking  an  efficient 
prophylaxis  against  nervous  disorders  through  a  fitting  propaganda  of 
mental  hygiene.  Here  it  must  provide  for  the  suitable  education  of  the 
individual  from  the  moment  of  his  birth,  for  it  is  in  the  interest  of  pre- 
ventive psychotherapy  to  see  to  it  that  the  proper  environment  be  placed 
about  the  developing  child.  But  proper  psychic  prophylaxis  comes 
straightway  into  conflict  with  customs  and  ideas  which  are  inveterate  in 
the  constitution  of  current  society ;  how,  adequately,  to  provide  for  the 
mental  hygiene  of  our  people  becomes  a  sociological  as  well  as  a  medical 
problem.  It  is  gratifying  that  the  National  Committee  for  Mental  Hy- 
giene, founded  in  New  York  recently,  and  the  various  State  Societies  for 
Mental  Hygiene  are  recognizing  and  facing  the  problem. 

Unfortunately,  however,  it  is  less  the  preventive  measures  of  the  so- 
ciologist than  the  curative  resources  of  the  physician  which,  at  present, 
interest  the  psychotherapist.  Regrettably  enough  he  is  less  often  called 
upon  to.  point  out  the  safeguards  against  dangers  to  be  avoided  than  to 
correct  evils  already  done.  Already  the  mind  of  the  patient  who  comes  to 
him  has  been  imbued  with  unhealthy  tendencies.  Already  an  unsound, 
illogical  point  of  view  has  been  acquired  by  him  .through  the  long-con- 
tinued ingestion  of  an  ill-suited  mental  diet.  In  other  words,  the  individ- 
ual has  received  a  wrong  education  which  has  to  be  offset  by  a  proper  one. 
He  may,  therefore,  have  to  learn  to  cast  off,  as  worthless,  a  whole  mass 
of  cherished  conceptions,  because  investigation  proves  them  to  be  based 
upon  false,  unsound  premises;  he  must  be  taught  how  to  supplant  them 
with  others.  The  process  is  essentially  that  of  altering  the  mental  atti- 
tude of  the  patient,  acquired  through  the  unhealthy  impressions  he  has  re- 
ceived, by  the  substitution  of  different  impressions.  It  may  involve  an 
entire  remodeling  of  the  patient's  mental  laboratory.  Such  a  reconstruc- 
tive process,  the  basic  principle  in  the  psychic  treatment  of  mental  dis- 
orders, is  called  reeducation. 

Of  the  forms  of  psychotherapy  which  may  be  distinguished  on  the 
ground  of  the  particular  reeducative  resource  on  which  emphasis  is  laid 
(1)  that  employed  by  Janet,  of  the  Salpetriere,  (2)  that  of  Bernheim,  of 
Nancy,  (3)  that  of  Dubois,  of  Berne,  and  more  recently  (4)  that  of 
Freud,  of  Vienna,  are  among  the  better  known. 

The  distinctive  feature  in  the  therapy  of  both  Janet  and  Bernheim — 
sometimes  referred  to  as  the  Paris  and  Nancy  schools — is  the  employment 
of  hypnotic  suggestion  as  the  principal  therapeutic  resource.  This  state- 
ment applies  chiefly  to  the  treatment  of  hysteria  as  far  as  Janet  is  con- 
cerned, for  Janet  emphasizes  the  difficulty  or  even  impossibility  of  hyp- 
notizing the  majority  of  psychasthenics.  Though  the  Paris  school  sees  in 
the  phenomenon  of  hypnosis  the  evidence  of  a  diseased  psyche,  to  be 
hypnotizable  is  synonymous,  for  them,  with  being  hysterical — and,  though, 
for  Bernheim,  the  condition  of  hypnosis  appears  as  a  normal  reaction,  a 
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mere  form  of  suggestion  to  which  every  individual  is  in  some  degree  sub- 
ject, the  principle  of  treatment  in  the  two  cases  is  the  same,  viz. :  To 
induce  under  hypnosis  a  healthy  suggestion  with  which  to  offset  the  influ- 
ence of  a  reaction  due  to  the  operation  of  morbid  unconscious  processes. 
The  method  of  treatment  in  both  instances  is  based  on  the  idea  that,  when 
there  is  induced  in  the  patient  the  receptive,  nonresistive  attitude  char- 
acteristic of  hypnosis,  the  harmful  mental  trend  may  be  overcome  and  an 
appropriate  impression  substituted  by  means  of  beneficent  countersugges- 
tion.  Thus,  through  hypnosis,  the  consciousness  of  the  patient  is  put  in 
abeyance,  and  access  is  had  to  the  sphere  of  the  personality  which  occupies 
a  level  below  that  of  conscious  perception,  that  is,  in  the  psychological 
phrase,  the  psychic  domain  below  the  threshold  of  consciousness.  This 
psychic  realm,  attainable  through  hypnosis,  is  called  by  Janet  the  "sub- 
conscious." Thus  the  field  of  operation  for  both  Janet  and  Bernheim  is 
the  "subconscious." 

In  sharp  contrast  to  the  method  of  the  preceding  workers  is  that  of 
Paul  Dubois  and  those  who  agree  largely  with  him  (Dejerine,  Camus, 
and  Pagniez  et  al.).  For  the  especial  characteristic  of  Dubois's  (17) 
principle  of  treatment  is  the  repudiation  of  hypnosis  and,  along  with  it, 
of  the  element  of  unconscious  suggestion  as  employed  by  Janet  and  Bern- 
heim, and  the  substitution  of  a  direct  and  rational  appeal  to  the  intelli- 
gence of  the  patient,  with  a  view  to  explaining  to  him  the  psychic  nature 
of  his  disorder  and  spurring  him  to  combat  the  condition  through  a  con- 
scious effort  of  reason  and  will.  It  is  Dubois's  dictum  that  "nervous- 
ness" is  preeminently  a  psychic  disease,  and  that  psychic  diseases  require 
psychic  treatment.  Dubois  therefore  uses  the  method  of  "persuasion,"  his 
treatment  being  primarily  directed  toward  influencing  the  patient's  con- 
scious volition. 

That  this  method  is  of  great  value  in  the  types  of  psychic  disorder  that 
are  amenable  to  reason  is  undeniable,  and  it  has  been  much  employed,  be- 
fore and  after  the  publications  of  Dubois,  by  leading  physicians  in 
America.  In  cases  thus  favorably  adapted  the  method  stands  vindicated 
upon  a  priori  grounds  alone.  Eor  the  method  is  one  that  aims  to  set  right 
a  mental  attitude  which  is  biologically  faulty  and,  perhaps,  responsible 
for  the  entire  disorder.  It  is  preeminently  a  logical  method,  for  it  essays 
the  correction  of  faulty  mental  habits  acquired  by  improper  training 
through  the  substitution  of  healthier  modes  of  reaction.  The  weakened 
will  is  reinvigorated.  Apathy  and  inertia  are  routed  out  through  the 
stimulus  of  healthy  incentives ;  the  negative,  reticent  attitude  toward  life, 
inculcated  by  the  morbid  and  enervating  philosophy  of  the  self-distrusting 
nervous  invalid,  is  supplanted  by  the  invigorating  gospel  of  optimism  and 
hope.  So  much  for  the  theory  on  which  the  method  is  based ;  practically 
excellent  results  are  sometimes  obtained;  but  there  are  many  eases  in 
which  success  is  not  achieved.     Nor  does  success  in  getting  people  well 
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through  the  use  of  any  given  method  necessarily  prove  that  the  theory 
upon  which  the  treatment  is  founded  is  well  based. 

As  tlie  method  of  Freud,  or  the  ''psychoanalytic  method,"  as  he  has 
called  it,  is  one  which  calls  for  a  more  detailed  discussion,  by  reason  of 
the  novelty  and  originality  of  the  principles  upon  which  it  is  based,  we 
may  postpone  its  treatment  until  certain  preliminary  topics  of  general 
psychotherapeutic  bearing  have  been  first  discussed. 

As  to  the  preliminary  conditions  of  an  adequate  course  of  phychic 
treatment  the  necessity  of  appropriate  conditions  of  physical  hygiene  is 
obvious.  Patients  must  naturally  be  protected  against  an  unhygienic  habit 
of  life,  such  as  insufficient  or  improper  food,  disturbed  sleep,  overfatigue, 
etc.,  as  such  hygienic  violations  militate  seriously  against  the  patient's 
response  to  psychic  aids.  In  this  connection  the  preceding  chapter  may 
be  consulted.  Suitable  conditions  of  mental  hygiene  must  also  be  pro- 
vided— the  avoidance  of  irritating  and  depressing  surroundings,  of  an  un- 
congenial atmosphere,  and  of  contact  with  persons  who  are  themselves  of 
an  unhealthy,  ill-balanced  mental  disposition.  Hence  the  urgency,  in 
severe  cases,  of  removing  the  patient  from  his  habitual  environment,  and 
placing  him  in  a  different  atmosphere  which  provides  fresh  associations. 
Thus  the  psychic  treatment  must,  in  every  instance,  take  account  of  the 
psychological  factors  pertaining  to  the  patient's  external  or  environ- 
mental conditions,  as  well  as  of  the  internal  or  subjective  modifications 
and  readjustments  of  the  patient  himself.  Finally,  it  is  important  to 
lay  emphasis  upon  the  requisite  relation  to  the  physician  during  the 
period  of  treatment.  The  physician  ought  to  become,  for  the  time  being, 
the  center  of  the  patient's  life.  His  authority  should  be  absolute,  in 
all  severe  cases  superseding  for  the  moment,  by  delegation,  that  of  the 
most  responsible  of  the  patient's  family  or  friends.  Hence  the  position 
of  the  psychotherapist  becomes  essentially  one  of  trust,  'entailing 
obligations  that  are  as  deep  and  sacred  as  those  involved  in  any  relation 
in  life. 

Perhaps  one  of  the  most  frequent  types  of  nervous  condition  is  that  of 
simple  mental  fatigue  due  to  overwork  and  under-nutrition  with  incidental 
disturbances  of  digestion,  headache,  insomnia,  depression,  and  the  like. 
The  cause  may  be  obvious,  consisting  simply  of  too  long  and  too  constant 
mental  application  and  unhygienic  living.  This  character  of  neurosis  is 
very  frequent  in  students,  teachers,  writers,  and  university  lecturers,  and 
is  the  natural  reaction  to  forced  application,  to  the  strain  or  arduous  pro- 
fessional exactions,  and  to  the  wear  of  unvarying  intellectual  routine.  The 
rational  treatment  for  such  a  neurosis  consists,  manifestly,  in  the  tem- 
porary interdiction  of  close  mental  work,  and  the  substitution  of  fresh 
mental  associations  through  a  change  of  interests  and  environment.  A 
sojourn  in  the  country,  a  sea  trip,  or,  best  of  all,  perhaps,  a  camping  ex- 
pedition, with  all  the  fresh  interests  necessitated  by  the  needs  of  a  suit- 
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able  equipment  for  such  a  project,  is  often  alone  sufficient  to  reestablish 
normal  tone. 

Aside  from  these  simpler  disorders  the  functional  neuroses  with 
psychic  maladjustments  may  conveniently  be  considered  for  psychothera- 
peutic purposes  under  two  headings:  (1)  Xeuroses  associated  with  cer- 
tain consciously  abnormal  factors,  and  (2)  neuroses  associated  with  cer- 
tain unconscious  disturbing  factors. 

The  former  heading  comprises  the  psychic  tangles  and  disharmonies 
arising  from  causes  which  the  patient  fully  recognizes  and  frankly  avows, 
at  least  to  himself,  but  which  he  may  be  unable,  or  fancy  himself  unable, 
to  adjust.  Psychologically  the  essential  condition  is  a  mental  conflict,  of 
which  the  logical  description  is  worry.  Worry,  then,  due  to  a  psychic  con- 
flict dependent  upon  a  disharmony  among  the  elements  of  the  patient's  af- 
fective life  may  be  accepted  as  the  basic  factor  in  the  production  of  neu- 
roses of  this  order.  Where  the  patient's  worries  are  warranted  the  treat- 
ment consists  in  advising  and,  where  feasible,  directing  the  removal  of 
the  occasions  of  worry.  But  where,  on  the  contrary,  the  worries  are  clearly 
unbased,  the  treatment  must  be  directed,  in  general,  toward  inculcating 
a  robust  philosophy  of  life  and,  specifically,  toward  increasing  the  pa- 
tient's clearness  of  mental  vision  through  logical  discipline,  and  toward 
strengthening  the  resistive  faculty  through  reeducative  measures. 

We  may  classify  worries  as  positive  or  negative  according  as  the  con- 
flict arises,  on  the  one  hand,  from  the  inadequacy  of  the  patient  to  the 
quantitative  demands  made  upon  him,  or,  on  the  other,  from  the  inap- 
propriateness,  or  quality,  of  the  demands.  In  the  former  case  the  patient's 
responsibilities  are  actually  too  heavy.  They  exceed  the  measure  for 
which  his  endowments  fit  him.  Hence  the  patient  labors  constantly  under 
a  disquieting  sense  of  inadequacy,  added  to  which  may  be  the  humiliation 
of  finding  himself  outstripped  by  his  fellows.  Here  is  afforded  soil  for 
the  development  of  ideas  of  insufficiency  and  a  train  of  self-deprecatory 
ruminations,  fertile  enough,  perhaps,  to  promote  the  growth  of  the  seeds 
of  a  neurosis.  In  such  cases  the  primary  need  is  an  environmental 
change.  To  alter  the  figure,  the  burden  must  be  fitted  to  the  back ;  with 
this  accomplished,  that  is,  when  the  tasks  set  befit  the  patient's  equipment, 
the  situation  will  often  resolve  itself.  In  the  latter  case,  that  of  negative 
worries,  the  patient's  obligations  being  qualitatively  unsuited  to  his  men- 
tal powers,*  recourse  must,  in  turn,  be  had  to  such  external  readjustments 
as  will  procure  for  him  appropriate  and  congenial  interests  and  occupa- 
tions. It  would  be  difficult  to  overestimate  the  frequency  of  this  type  of 
disharmony.  It  is  often  the  result  of  an  ill-chosen  business,  or  of  other 
faults  of  adaptation  in  the  commercial  sphere,  and  this  fact  emphasizes 
the  importance  of  sociological  factors  in  the  determination  of  the  psychic 
health  of  an  individual — factors  clearly  illustrated  in  the  undeniable  hy- 
gienic asset  of  "success." 
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The  psychotherapist  must,  then,  to  a  certain  extent  assume,  as  an  in- 
alienable function,  the  task  of  a  social  worker,  for  he  is  required  to  take 
into  account  the  sustaining  influence  of  adequate  remuneration  for  labors 
performed,  and  must  recognize  the  psychological  significance  of  pecuniary 
rewards  in  standardizing  efiiciency.  Undoubtedly,  upon  the  proper  regu- 
lation of  those  sociological  relations  which  are  intimately  bound  up  with 
the  economic  problem  of  wage,  depends,  in  very  great  part,  the  psychic 
health  of  the  individual,  as  a  member  of  the  organized  social  group. 

The  example  just  given  Avill  suffice  to  indicate  that  the  psychotherapist 
has  to  consider,  in  every  case,  the  conditions  of  the  patient's  environment, 
and  the  influence  upon  his  psychic  state  of  these  external  circumstances. 
The  environmental  conditions  are  summed  up  by  Adolf  Meyer  (31)  in 
what  he  calls  the  situation,  while  the  response  of  the  individual  to  these 
factors  of  the  environment  is  designated  by  the  same  writer  the  reaction. 
Quoting  him,  it  may  be  said  that  "it  has  proved  to  be  much  more  satisfac- 
tory to  speak  in  terms  of  situation,  reaction,  and  final  adjustment  and  to 
describe  all  the  facts  of  intersection  according  to  their  weight  .  .  ." ; 
and  again,  that  "the  conditions  which  we  meet  in  psychopathology  are 
more  or  less  abnormal  reaction-types  which  we  want  to  learn  to  distin- 
guish from  one  another,  trace  to  the  situation  or  condition  under  which 
they  arise,  and  study  for  their  modifiability."  The  marshaling  of  the 
facts  constitutive  of  the  patient's  life  history  is,  then,  of  paramount  im- 
portance. It  is  only  through  an  exhaustive  inquiry  into  the  details  of  the 
patient's  life,  with  a  view  to  gaining  possession  of  all  the  available  facts, 
that  one  obtains  the  data  necessary  for  an  appreciation  of  the  essential 
mechanisms  underlying  the  psychic  disorder — that  one  is  enabled  to  under- 
stand the  "situation"  and  the  "reaction."  Thus,  to  recapitulate,  in  study- 
ing the  ultimate  issues  presented  in  a  given  neurosis  the  physician  has  to 
take  account  of  (1)  the  individual  per  se,  i.  e.,  the  "constitutional  make- 
up," (2)  the  factors  of  the  environment,  that  is,  the  "situation,"  and 
finally  (3)  the  psychological  resultant,  or  composite  dynamic  effect  of 
these  two  components,  that  is,  the  "reaction."  The  points  that  are  stressed 
by  Meyer  are  (1)  the  biological  bearing  of  abnormal  mental  reactions, 
and  (2)  the  dynamic  importance  of  the  environmental  influence  in  the 
production  of  psychopathological  states. 

This  brief  reference  to  the  analytic  method  of  Meyer  forms  the  most 
natural  transition  to  a  discussion  of  the  specific  psychoanalytic  method 
of  Sigmund  Freud  (19).  The  positions  of  Meyer  and  Freud  show  a  close 
resemblance,  since  each  insists  upon  the  study  of  the  psychogenic  influ- 
ences traceable  in  neurotic  disorders. 

In  approaching  the  method  of  Freud  we  come  also  to  a  discussion  of 
the  neuroses  due  to  unconscious  factors  mentioned  above.  In  many  fun- 
damental respects  Freud's  teaching  marks  a  wide  departure  from  the 
hitherto  prevailing  view  as  to  the  interpretation  of  psychoneurotic  states. 
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On  account  of  the  widespread  interest  now  manifest  in  the  subject  it  would 
seem  desirable  to  present  here  a  brief  synopsis  of  his  doctrine.  In  the 
first  place,  Freud  ascribes  all  psychoneurotic  disorders  to  the  existence, 
in  the  patient,  of  wishes  which  are  unrecognized  (i.  e,,  not  directly  en- 
visaged) by  him.  Wishes  of  this  unacknowledged  character  are  subsumed 
by  Freud  under  the  term  "unconscious" ;  to  the  realm  of  psychic  activity 
constituting  the  abode,  as  it  were,  of  such  unconscious  trends  he  gives  the 
name  of  "the  unconscious"  (das  Unhewusstsein) .  Secondly,  Freud  re- 
gards a  psychoneurosis  as  a  spontaneous  expression  of  the  tendency  toward 
the  fulfilment  of  such  unconscious  wishes.  Thus  he  ascribes  to  the  neu- 
rosis a  purposive  significance — a  moral  import.  The  neurosis  contains  a 
motive.  It  embodies  an  underlying  intention  and  tends  to  fill  a  void  not 
clearly  recognized  and  defined,  because  existing  in  the  margin,  outside  the 
focus,  of  consciousness.  Thirdly,  according  to  Freud,  the  ideas  or  wishes 
which  thus  occupy  the  sphere  of  the  unconscious  possess  the  generic  char- 
acter of  being,  invariably,  such  as  are  ethically  inadmissible  by  the  full 
consciousness.  Thus  the  psychological  explanation  of  the  creation  of  this 
limbo  of  the  "unconscious"  is  to  be  found  in  the  psychic  conflict  which 
arises  from  the  opposition  of  consciousness  to  these  ethically  unwelcome 
desires,  and  in  their  enforced  banishment  by  the  tribunal  of  upper  con- 
sciousness— a  process  which  Freud  calls  the  mechanism  of  repression 
(Verdningung,  8).  A  psychic  conflict,  with  the  attendant  repression  of 
the  unseemly  element,  is,  therefore,  if  Freud's  view  is  correct,  the  basic 
factor  in  the  production  of  the  neuroses.  Fourthly,  it  is  Freud's  thesis 
that  all  such  conflicts  as  issue  in  such  unconscious  repression  have  their 
ultimate  basis  in  the  sphere  of  the  sexual  instinct.  In  other  words,  Freud 
posits  a  sexual  etiology  as  an  essential  condition  of  a  neurosis.  And, 
lastly,  Freud's  theory  assumes  that  such  symptoms  as  are  the  expression  of 
a  tendency  to  gratify  these  forbidden  instincts  are  but  an  indirect,  cun- 
ningly veiled  representation  of  them,  the  surrogates  being  employed  by 
reason  of  some  associative  affiliation  with  the  original  underlying  desire. 
The  manifestations  of  the  neurosis  are,  he  believes,  the  dramatic  portrayal 
of  the  fundamental,  repressed  wish,  subjected  to  a  process  of  modification, 
effected  by  a  consciousness  trying  to  evade  the  real  import.  The  symptoms 
of  a  neurosis  are,  in  each  instance,  the  resultant  of  contrary  and  opposed 
psychic  trends,  and  represent  a  compromise  between  the  two. 

Such  remodelings  and  distortions  of  the  expressions  of  the  brute, 
primitive  instincts  as  appear  in  the  symptoms  of  neurotic  disorders 
Freud  refers  to  as  phenomena  of  "unconscious  symbolization."  It  is  this 
unconscious  symbolization  of  instinctive  trends,  through  which  the  pallia- 
tion, made  necessary  by  the  censure  of  a  conventionalized  consciousness, 
is  brought  about,  which  is  the  main  feature  of  Freud's  interpretation  of 
the  psychoneuroses. 

According  to  Freud  (20)  the  instinct  of  reproduction  is  paramount 
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in  the  life  of  the  individual,  but  the  sensations  contributory  to  this  im- 
pulse are  originally  composed  of  dispersed  and  inarticulate  components, 
having  their  seats  in  various  erogenic  zones  located  over  the  body  surface, 
and  constituted  chiefly  of  the  regions  of  t|ie  orifices  of  the  body  (e.  g., 
mouth,  anus,  urethra).  The  sensations  arising  from  such  erogenic  zones, 
though  present  in  earliest  infancy,  as  scattered,  incoherent  elements,  be- 
come combined  and  unified  later,  he  thinks,  giving  rise  to  the  characteris- 
tic sexual  feelings  pertaining  specifically  to  the  organs  of  reproduction  in 
later  life.  The  ultimate  development  of  the  instinct  directly  conducive  to 
the  biological  goal  of  reproduction  consists,  then,  of  a  process  of  integra- 
tion which  represents  a  product  of  individual  evolution. 

Freud  teaches  that  there  are,  broadly  speaking,  three  possible  courses 
open  for  the  development  of  the  ultimate  sexual  life  of  the  individual. 
Eirst,  the  sexual  life  may  take  a  normal  course,  leading,  at  puberty,  to 
the  integration  of  the  various  scattered  autoerotic  trends  into  the  re- 
sultant alloerotic  instinct  included  in  the  ultimate  reproductive  quest; 
there  is  a  new  sexual  goal  (in  the  male,  the  seminal  ejaculation),  having 
its  physiological  center  in  the  organs  of  generation  and  requiring  a  subor- 
dination of  all  the  erogenous  zones  to  the  primacy  of  the  genital  zone. 
This  primacy  of  the  genital  zone,  together  with  the  finding  of  the  hetero- 
sexual object,  are  indispensable  transformations  if  the  development  is  to 
result  in  a  male  individual  of  normal  sexual  life.  In  the  female  there  is 
normally,  at  puberty,  a  repression  of  the  erogenic  zone  of  the  clitoris  with 
gradual  transfer  in  normal  cases  to  the  introitus  vaginae,  a  feature  of  de- 
velopment which  Freud  holds  to  be  of  enormous  importance  for  the  origin 
of  neurosis  and  especially  of  hysteria  in  the  female.  Secondly,  there  may 
be  abnormal  development  either  in  respect  of  the  sexual  object  or  sexual 
goal  due  to  persistence  of  the  original  autoerotic  interests,  and  of  the  sexual 
satisfaction  attaching  to  the  primary  erogenic  zones,  with  failure  of  the 
aforesaid  integration  into  the  sexual  impulse  that  tends  toward  the  normal 
biological  goal  of  reproduction.  In  this  case  there  are  presented  the  vari- 
ations of  the  normal  sexual  impulse  that  constitute  the  different  per- 
versions (homosexuality ;  exhibitionism  ;  Fetishism ;  sadism ;  masochism, 
etc. ) .  Finally,  there  may  be  a  form  of  development  of  the  sexual  life 
which  is  associated  particularly  with  the  psychoneuroses  (hysteria ;  com- 
pulsory neurosis,  or  psychasthenia).  According  to  Freud,  the  neurotics 
are  all  persons  with  inherited  predispositions  (psychosexual  constitution) 
who  have  strong  perverse  sexual  impulses,  but  these  impulses  have  in  the 
course  of  development  become  repressed  and  unconscious.  By  psycho- 
analysis traces  of  homosexuality,  of  failure  of  integration  of  the  primary 
erogenic  zones  and  partial  impulses,  and  especially  of  the  persistence  of 
contradictory  pairs  of  perverse  impulses  (active  and  passive)  are  discov- 
erable. The  symptoms  of  a  psychoneurosis  are,  Freud  believes,  the  ex- 
pression of  the  sexual  activity  of  the  patient  in  the  widest  polymorpho- 
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perverse  sense.  The  patients  retain,  to  a  certain  extent,  the  infantile 
standpoint  as  regards  sexuality,  but  with  this  difference,  that  the  sexual 
impulses  do  not  come  to  conscious  and  active  expression,  but  are  repressed 
and,  working  in  the  "unconscious,"  can  manifest  themselves  only  in  the 
form  of  inhibitions ;  the  neurosis  is,  as  it  were,  the  negative  of  the  per- 
version. 

Breuer  and  Freud,  in  their  "Studien  ueber  Hysterie"  (8),  developing 
the  earlier  ideas  of  Breuer  (1880-82)  regarding  the  cure  of  hysteria  by 
awaking,  by  means  of  hypnosis,  memories  of  an  earlier  psychic  trauma, 
together  with  its  associated  emotion — the  so-called  "cathartic"  method — 
had  suggested  that  the  hysterical  symptoms  are  the  after-effects  of  the 
psychic  trauma,  the  disagreeable  emotional  accompaniment  of  which,  ow- 
ing to  special  conditions,  had  been  suppressed,  side-tracked  from  the  con- 
scious psyche,  and  had  given  rise  to  an  abnormal  innervation  somewhere 
in  the  body  (phenomenon  of  "conversion").  In  patients  devoid  of  this 
tendency  to  "conversion"  the  idea,  cut  loose  from  its  emotional  element, 
may  remain  in  consciousness,  side-tracked  from  all  association,  while  the 
emotional  element  becomes  transferred  to  some  other  idea,  not  unbearable 
in  itself,  but  made  so  (in  an  obsession)  by  the  false  attachment  to  it  of  the 
transferred  emotion  (phenomenon  of  "substitution").  According  to  this 
view,  hysteria  and  psychasthenic  states  (compulsion  neuroses)  are  both 
instances  of  "failure  in  psychic  self-defence." 

Freud,  studying  the  psychoneuroses  further,  concluded  that  the  psychic 
trauma  is  not,  by  itself,  sufficient  to  account  for  the  symptoms,  but  that 
contributory  thereto  is  the  memory,  awakened  by  association,  of  earlier 
sexual  experiences,  usually  pertaining  to  the  period  of  puberty.  Pushing 
his  analysis  still  further  back,  Freud  has  arrived  at  the  idea  that,  behind 
the  sexual-erotic  experiences  at  puberty,  there  stand  infantile  sexual  ex- 
periences far  more  uniform  in  kind  than  those  of  puberty.  Though  these 
infantile  experiences  exert  but  little  effect  at  the  time  of  their  occurrence, 
the  psychic  influence  in  later  periods  of  life  may  be  very  much  more  sig- 
nificant. The  effect  is  brought  about,  he  thinks,  by  reminiscences  of  these 
premature  sexual  experiences,  especially  during  the  period  of  erotic  imag- 
ery at  the  age  of  puberty.  As  the  central  complex  of  the  neuroses,  Freud 
regards  the  kind  and  degree  of  the  psychic  relations  of  the  developing 
child  (1)  to  its  parents  and  sibs  (edipus-complex ;  etc.),  and  (2)  to  the 
problems  of  birth  and  generation  connected  with  these  relatives.  Psychic 
experiences  of  this  sort  come  to  all  children ;  in  order  that  a  neurosis  shall 
result,  a  quantitative  excess,  and  an  inborn  tendency,  are  assumed,  the 
latter  being  responsible  for  a  premature  and  excessive  development  of  the 
sexual  instinct.  Studios  of  hysterical  patients  have  revealed,  to  Freud, 
in  most  cases  a  mental  conflict  between  an  excessive  sexual  repression  and 
a  preternatural  need  of  sexual  satisfaction.  The  outbreak  of  the  symp- 
toms of  hysteria  comes  in  predisposed  individuals  in  later  life  as  a  "way 
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out"  of  this  conflict;  the  conflict  is  not  solved,  but  an  attempt  is  made 
to  escape  from  it  by  transforming  the  libidinous  desires  into  symp- 
toms (19). 

Such  are  some  of  the  fundamental  ideas  of  Freud's  teaching  in  re- 
gard to  the  origin  and  development  of  the  psychoneuroses.  The  primary 
factor  in  the  production  of  the  disorders  is,  he  believes,  the  repression  of 
the  individual's  sexuality,  due  to  the  ban  set  upon  the  manifestations  of 
this  elemental  instinct  by  the  strictures  of  social  and  religious  convention. 
It  is  the  conflict  between  the  forces  of  artificial  culture  and  those  of  an 
inherent  instinct  of  sex,  the  former  imposing  the  repudiation  of  sexuality, 
the  latter  insisting  as  resolutely  upon  a  due  recognition  of  the  basal  sig- 
nificance of  this  elemental  factor  in  the  biological  economy.  The  sexual 
instinct  stoutly  insists  that  it  be  granted  recognition  in  consciousness,  and 
consciousness,  in  its  narrow  intolerance,  is  as  fiercely  resolved  to  debar 
so  unseemly  an  intruder,  to  subject  it  to  repression  because  it  is  unbear- 
able. The  situation  leads  to  a  compromise.  It  is  agreed  that  the  unruly 
element  be  admitted  to  consciousness,  on  condition  that  it  soften  its  tone 
and,  as  it  were,  adopt  a  conventional  apparel  conformable  to  the  require- 
ments of  a  sophisticated  consciousness.  Thus  it  is  only  through  dissem- 
bling that  the  repressed  complex  can  succeed  in  evading  the  anathema  of 
the  conscious  censor.  But,  though  disguised,  this  discordant,  outlaAved 
element  still  lurks  in  the  unconscious,  where,  acting  surreptitiously,  it  in- 
cites dissension  amid  the  constituents  of  the  personality,  impairing  its 
unity  and  destroying  the  mental  synthesis  requisite  to  the  purposes  of 
concerted  function.  The  repression,  leading  to  the  neurosis,  is  not  wholly 
successful,  therefore ;  the  repressed  desire  waits  for  its  opportunity  to  send 
a  distorted,  unrecognizable  substitute,  the  hysterical  symptom,  or  the  psy- 
chasthenic obsession  or  phobia,  into  consciousness.  A  psychic  repression 
being  the  essential  feature  of  a  psych'oneurosis,  the  question  for  psycho- 
therapeutics, Freud  believes,  is:  How  may  disorders  arising  from  a 
psychic  conflict  with  arbitrary  repression  from  consciousness  of  contra- 
band associations  be  remedied  ?  Freud,  seeking  to  give  a  direct,  logical 
answer,  contends  that  disorders  embodying  psychic  conflicts  due  to  repres- 
sion of  elements  which  have  a  right  to  tenancy  in  consciousness  are  ef- 
fectually to  be  cured  only  by  removing  the  repression  and  frankly  admit- 
ting such  elements  to  their  hereditary  rights. 

Since  the  psychoanalysis  per  se  constitutes  the  entire  method  of  the 
psychotherapy  employed  by  Freud,  simultaneously  revealing  the  etiology 
and  effecting  a  cure,  an  adequate  account  of  the  psychoanalytic  method 
would  entail  a  full  description  of  its  technique.  The  technique,  however, 
of  psychoanalysis  has  to  be  varied  so  much  in  different  cases,  and  at  dif- 
ferent times  in  the  same  case,  that  it  is  scarcely  possible  definitely  to  for- 
mulate it.  One  of  the  chief  technical  resources,  however,  is  the  analysis 
of  the  patient's  dreams ;  the  dream  is  takea  as  a  path  leading  into  the  "un- 
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conscious."  The  practical  procedure  followed  in  the  analysis  of  dreams 
may  here  be  broadly  indicated. 

The  patient,  having  repeated  his  dream,  is  asked  to  relate  quite  freely 
whatever  occurs  to  him  on  presenting  to  his  mind  the  different  elements 
of  which  the  dream  is  composed.  This  Freud  calls  the  method  of  "free- 
association."  From  the  ultimate  ideas  at  which  the  patient  arrives  at  the 
end  of  each  of  the  chains  of  associations  leading  from  the  several  elements 
of  the  "manifest  dream-content"  the  physician  may  be  able  to  reconstruct 
the  underlying  trend  contained  in  the  "latent  content"  of  the  dream  and 
so  discover  the  patient's  dream-thoughts,  that  is  to  say,  "interpret"  the 
dream.  The  links  in  the  chains  of  associations  do  not  succeed  each  other 
at  regular  temporal  intervals  but,  frequently,  the  patient  halts  and  shows 
signs  of  discomfort  and  unwillingness  to  continue.  Freud  assumes  that  in 
such  instances  the  patient's  flow  of  thought  is  blocked  by  "resistances," 
i.  e.,  he  has  come  upon  a  trend  of  thought  which  he  has  previously  put 
away  from  him  as  distasteful,  as  unfit  to  hold  a  share  in  his  consciousness. 
In  other  words,  one  comes  at  such  moments  upon  psychic  material  which 
has  been  subjected  to  the  process  of  repression  and  which,  with  its  clusters 
of  associations,  constitutes  a  deterring  "complex"  in  the  patient's  psychic 
life.  Now  it  is  precisely  the  release  of  the  emotional  tension  belonging 
to  these  repressed  reminiscences  and  constituting  such  a  complex  which  is 
the  central  therapeutic  aim  of  psychoanalysis. 

In  order  to  pass  from  the  "symbols"  of  a  dream  to  the  "repressed  ele- 
ment" which  is  symbolized,  Freud  has  tried  to  develop  an  "art  of  in- 
terpretation" (21).  The  work  of  analysis  is  often  interrupted  by  the 
"resistances"  offered  to  the  discovery  of  the  repressed  elements.  The 
discovery  and  removal  of  these  resistances  are  the  main  task  of  the  tech- 
nique. Each  resistance  overcome  gives  access  to  new  "unconscious"  ma- 
terial. In  a  sense,  the  cure  of  hysteria,  according  to  Freud,  consists  in 
the  removal  of  the  amnesias.  By  filling  up  the  gaps  in  memory  and  ex- 
plaining the  puzzling  effects  of  the  psychic  life  the  continuance  of  the 
malady  becomes,  Freud  thinks,  impossible.  In  making  the  "unconscious" 
conscious  by  overcoming  the  "resistances"  the  psychoanalyst  acts  as  an 
educator,  one  who  overcomes  "childhood-residues";  though  the  work  is 
never  complete,  one  can  be  content  if  he  effect  a  "practical  cure" — the 
"restoration  of  a  capacity  for  work  and  love." 

Next  in  importance  to  dream-analysis  is  the  association  experiment, 
introduced  by  the  Wundt  school,  which  Jung,  of  Zurich,  has  adapted  to 
practical  psychoanalytic  application  (20).  The  association  experiment  is 
useful,  chiefly  for  the  pur])oscs  of  a  long-continued  study  of  some  specific 
problem,  e.  g.,  that  of  differences  of  reaction-types  and  as  an  instrument 
of  diagnosis.  But  it  is  also  most  valuable  to  the  student  in  beginning 
psychoanalysis  as  a  means  of  obtaining  a  preliminary  survey  of  the  gen- 
eral reaction  of  the  patient  and  of  opening  the  way  toward  gaining  in- 
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sight  into  his  unconscious  mental  processes  (discovery  of  resistances  and 
painful  complexes). 

As  to  the  indications  and  contraindications  for  the  psychoanalytic 
treatment,  Freud  and  his  followers  concede  that  the  cases  for  which  psy- 
choanalysis is  suitable  are  to  be  very  carefully  discriminated.  It  is  ad- 
vised especially  in  the  "true"  psychoneuroses  (in  the  sense  of  Freud) — 
that  is,  the  neuroses  due  to  a  psychic  conflict  in  consequence  of  uncon- 
scious repressions  with  associative  substitutions  (hysteria  and  the  com- 
pulsion neuroses  with  their  phobias,  obsessions,  impulses,  etc.).  The 
anxiety-states,  caused  by  existing  irregularities  of  the  vita  sexualis,  disor- 
ders remediable  by  direct  removal  of  the  exciting  sexual  irregularity,  are 
not  included  here,  nor,  it  would  seem,  are  the  fatigue-states,  due  to  a  de- 
pletion of  the  neural  structure  through  a  chemical  alteration  in  the  mole- 
cular substance  of  the  neurones.  These  disease-complexes  are  due  pri- 
marily, Freud  thinks,  not  to  psychological  factors,  but  to  organic  processes 
caused  by  direct  physical  strain.  Psychoanalysis,  as  a  therapeutic  meas- 
ure, is  most  helpful  in  the  psychogenic  disharmonies,  such  as  hysteria,  and 
the  compulsion  neuroses,  including  the  phobias  and  obsessions  usually  sub- 
sumed under  the  term  "psychasthenia." 

It  has  been  objected  against  therapy  by  psychoanalysis  pushed  to  the 
infantile  period  that  the  treatment  is  not  appropriate  in  all  cases  of  psychic 
disorders.  It  has  been  held,  for  example,  that  the  association  or  habit- 
neuroses  are  sufficiently  accounted  for  on  the  ground  of  their  being  per- 
sistent and  exaggerated  reactions  due  directly  to  the  unconscious  survival 
of  past  impressions  which  are  of  significance  to  the  ego  by  reason  of  the 
strong  emotional  complex  originally  accompanying  them.  It  is  claimed 
by  Morton  Prince  that  such  mechanisms  are  of  themselves  sufficient  to 
account  for  many  phobias,  anxiety-  and  obsessional-states,  without  the 
need  of  invoking  still  other  psychic  incidents  presumably  anterior  to  these 
apparently  primary  aifects,  these  latter  being  themselves  but  the  reactions 
to  former  buried  reminiscences.  That  is,  it  is  held  as  unnecessary  to  as- 
sume the  presence,  in  the  unconscious,  of  those  remote,  infantile  experi- 
ences such  as  the  Freudian  hypothesis  regards  as  the  essential  etiological 
factors  in  the  production  of  the  neuroses. 

One  of  the  chief  objections  to  psychoanalysis  is  made  upon. practical 
grounds.  It  is  contended  that  the  time  required  for  the  treatment  of  a 
psychoneurosis  by  the  psychoanalytic  method  is  so  long  that  it  is  not  often 
feasible  and  that,  for  the  same  reason,  the  treatment  becomes  too  expensive 
to  be  accessible  to  other  than  well-to-do  patients. 

Some  of  the  opponents  of  Freud's  teaching  are  horrified  at,  and  re- 
pelled by,  the  idea  that  sexual  factors  are  responsible  for  the  neuroses; 
even  those  who  grant  an  important  role  to  sexuality  in  certain  cases  deny 
that  it  is  the  essence  of  every  case.  Particularly  obnoxious  to  many  ob- 
jectors is  Freud's  tendency  constantly  to  hark  back  to  "infantile  sexuality" 
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as  the  main  psychogenic  factor  in  the  mental  disturbance ;  these  objectors 
feel  that  the  ''hidden  complexes"  are  sometimes  "talked  into"  the  patient 
in  order  triumphantly  to  be  dragged  out  again  to  satisfy  the  preconceived 
idea  of  the  examiner,  and  they  fear  that  harm  may  be  done  in  leading  the 
thoughts,  especially  of  hysterical  or  psychasthenic  girls,  into  sexual  chan- 
nels. 

In  reading  the  bibUography,  one  gets  the  impression  that  some  of  the 
opponents,  as  well  as  the  adherents,  of  the  views  of  Freud  have  become  almost 
fanatical  in  their  partisanship.  We  would  urge  that  physicians,  for  the  present, 
keep  their  minds  open,  and  that  they  be  on  guard  against  being  led  astray  or 
frightened  by  extremists  on  either  side.  It  should  be  remembered  that  most 
physicians  have  been  brought  up  in  an  anatomical-pathological-chemical  school, 
and  that  very  little  attention  has,  hitherto,  been  paid  to  psychological  studies 
in  the  medical  colleges.  It  is  well,  too,  to  understand  that  the  term  "sexuality," 
as  used  by  Freud,  is  much  more  inclusive  than  the  coarse  sensuality  often  meant, 
and  that,  in  employing  it,  he  refers,  not  to  physical  sexual  activities  only,  but 
also  to  amatory  imagery  in  the  widest  sense.  Certain  it  is,  that  many  who  have 
given  Freud's  psychoanalytic  method  a  trial  in  the  treatment  of  psychoneurotic 
states  have  grown  ever  more  enthusiastic  over  it.  A  considerable  pei-sonal  ex- 
perience in  the  trial  of  it  in  the  treatment  of  hysterical  and  psychasthenic 
patients  should,  it  seems  to  us,  precede  any  strong  expression  of  opinion. either  in 
favor  of  or  against   it. 


TREATMENT  OF  HYSTERIA 

Smith  Ely  Jelliffe 

"All  that  glitters  is  not  gold."  It  is  equally  true  that  everything  that 
shows  hysterical  phenomena  is  not  hysteria.  In  any  discussion  of  hysteria 
it  therefore  becomes  of  paramount  importance  to  give  some  definite  ex- 
pression of  the  subject  imder  discussion,  and  to  separate,  as  far  as  pos- 
sible, those  features  which  tend  to  confuse  the  main  issues. 

This  mode  of  approach  is  necessary  in  all  fields  of  medicine.  Modem 
advances  in  physical,  biological,  and  chemical  research  have  done  much  to 
sharpen  our  nosological  concepts,  thereby  rendering  the  application  of 
therapeutic  measures  understandable.  In  the  particular  field  of  psy- 
chiatry it  may  be  said  that  the  onrush  of  research  has  done  as  much,  if 
not  more,  than  in  all  other  fields,  but  there  are  intrinsic  difficulties  and 
complexities  which- have  not  yet  received  a  complete  solution,  giving  the 
entire  field  an  aspect  of  incompleteness  Avhich  to  the  lay  mind  is  more  than 
confusing.  In  no  corner  of  this  field  is  this  more  apparent  than  in  the 
domain  set  apart  for  hysteria. 

Hysteria  has  been  called  the  "enigma  of  personality."  It  was  such 
for  the  ancients  and  remains  one  of  the  most  actively  discussed  problems 
at  the  present  day. 
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Its  descriptions  have  entered  into  legends  and  folklore  long  before 
historical  records  were  made.  The  most  ancient  books  of  the  East  and  of 
the  West  contain  in  unmistakable  outlines  many  of  the  phenomena  pre- 
cisely as  we  see  them  at  the  present  day.  The  poems  and  plays  of  Homer 
and  Euripides  show  its  chief  features  as  well  as  the  w^'itings  of  the  mod- 
ern of  moderns,  Ibsen.  Historians  at  all  times  have  had  to  deal  with  the 
hysterical  personality.  Judges  and  law  makers  have  been  confused  by  its 
contradictions  and  its  inconsistencies.  Physical  phenomena  have  served 
as  models  for  the  adornments  of  ancient  Egyptian  temples  and  modern 
classical  paintings.  Priests,  lawyers,  philosophers,  physicians,  and  lay- 
men have  endeavored  to  understand  it  in  all  ages  and  in  all  climes. 

Hypothesis  has  replaced  hypothesis ;  societies  have  been  disrupted  and 
sects  rent  in  twain  in  expounding  its  nature,  and  it  may  safely  be  said 
that  no  question  can  create  as  much  discussion  in  a  modem  medical  society 
as  that  of  hysteria. 

No  unanimity  of  opinion  has  ever  been  reached.  It  is  doubtful  if 
any  ever  will  be  reached.  The  present  day  Freudian  advocate  is  subjected 
to  abuse  similar  to  all  those  who  have  tried  to  explain  its  fundamental 
features. 

There  are  many  reasons  for  all  this.  Much  of  the  discussion  would 
be  rendered  useless  if  people  would  agree  as  to  what  they  are  to  discuss. 
W.  James  has  put  it  well  in  his  valuable  study  of  Pragmatism.  It  all 
depends  upon  what  one  means  by  "going  around  the  squirrel."  Words 
are  only  symbols  representing  things — ^but  they  are  fluctuating  and  not 
immutable  symbols,  and  one  readily  perceives  that  the  most  active  of 
modem  disputation  concerns  itself  with  variations  in  the  significance 
attached  to  the  symbols  rather  than  to  the  things  themselves. 

It  therefore  becomes  imperative  that  a  preliminary  statement  be  made 
of  what  the  viewpoint  will  be  in  the  present  chapter.  The  author  who 
would  write  upon  hysteria  has  many  to  choose  from,  even  should  he  not 
have  arrived  at  personal  convictions.  Even  the  arriving  at  definite  and 
fixed  ideas  regarding  a  subject  so  very  intricate  has  its  dangers,  for  so 
detailed  has  become  the  analysis  of  personality  of  recent  years  that  con- 
cepts long  cherished  as  apparently  incontrovertible  have  been  overthro"v^^l. 
Thus  the  immutable  gap  that  has  separated  hysterical  amnesia  from  that  of 
epileptic  amnesia  has  been  definitely  bridged  by  the  researches  of  Maeder, 
and  it  is  no  longer  tenable  to  maintain  as  a  proven  dictum  that  epileptic 
amnesia  is  absolute  and  that  this  should  constitute  an  infallible  differential 
from  hysterical  amnesia. 

Pecognizing  the  great  difiiculty  of  picking  out  from  the  neurotic  and 
psychoneurotic  medley  any  single  group  with  uniform  features  not  shared 
by  any  other  members  of  the  group  we  purpose  first  to  show  what  we  shall 
not  consider  as  hysteria,  and  as  briefly  as  possible. 

We  shall  exclude  from  our  discussion  those  patients  whom  Dejerine 
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(1)  has  so  well  termed  the  "faiisses":  false  gastropaths,  false  enteropaths, 
false  cardiopaths,  false  genitopaths,  etc.  They  are  not  a  homogeneous 
group  by  any  means,  and  unquestionably  there  are  hysterics,  in  one  sense, 
among  them,  but  these  are  patients  whose  symptoms  are  largely  the  product 
of  medical  faddism.  There  are  a  large  number  of  these  purely  manufac- 
tured products,  not  the  products  of  suggestion,  but  of  direct  education. 
The  less  said  about  them  the  better,  for  of  modern  Molieres  there  are 
plenty  to  criticize  present-day  fads  in  medicine. 

We  shall  exclude  the  neurasthenia  group.  In  this  we  recognize  two 
fairly  distinct  classes :  a  neurasthenia  proper,  congenital  or  acquired,  which 
is,  we  believe,  a  comparatively  rare  disorder ;  and  the  anxiety  neurosis  of 
Freud,  which  general  class  increasing  experience  serves  to  show  to  be  a 
fairly  definite  group  with  a  comparatively  uniform  etiological  factor. 

We  would  exclude  the  dementia  precox  group  from  our  consideration 
although  this  is  manifestly  an  extremely  difficult  task.  In  both  hysteria 
and  dementia  precox  mental  mechanisms  are  disturbed  in  very  similar 
ways  and  differ  apparently  largely  in  a  quantitative  rather  than  a  quali- 
tative direction.  The  dementia  precox  patient  becomes  much  more  in- 
volved in  his  complexes  and  they  become  incapable  of  discharge  by  ade- 
quate reactions. 

Jung,  in  his  masterly  study  on  dementia  precox  (6),  has  drawn  a 
striking  parallelism  between  this  disorder  and  hysteria,  and  clinical  ex- 
perience constantly  meets  with  the  problem  of  diagnosis.  Thus  the  emo- 
tional apathy  of  the  patient  with  dementia  precox  resembles  very  closely 
and  is  conditioned  by  similar  mechanisms  as  the  "I  don't  care"  attitude 
of  the  hysteric.  Jung  speaks  of  the  tendency  for  the  indifference  of  the 
hysteric  to  suddenly  blow  off  in  a  sudden  wild  period,  a  crying  spell,  or  a 
burst  of  rage;  quite  similar  affect  discharge  takes  place  with  the  schizo- 
phrenic or  dementia  precox  patient,  but  it  usually  takes  a  more  refined 
method  of  probing  to  get  at  the  complex  in  the  latter  case.  Yet  when  the 
analysis  has  reached  the  sore  spot  the  mask  of  apathy  of  the  dementia 
precox  may  be  made  to  disappear,  with  quite  as  tumultuous  an  explosion, 
if  not  more  so,  than  with  the  hysteric.  Even  the  feebleminded,  the  idiot, 
and  the  imbecile  show  such  explosions  conditioned  by  the  same  factors. 
As  a  rule  the  schizophrenic  guards  his  complexes  more  zealously.  He 
shows  more  blocking  to  adequate  discharge. 

In  hysteria,  as  in  dementia  precox,  we  find  affective  states  without 
any  adequate  ideational  content.  Tliere  are  obsessional  hysterics,  suffer- 
ing from  great  anxiety,  who  are  thoroughly  aware  of  the  groundlessness 
of  their  anxiety.  They  say  there  are  reasons  but  they  cannot  give  them. 
They  are  buried  deep  in  the  personality.  Similar  obsessive  ideas  are  pres- 
ent in  schizophrenic  cases. 

Speaking  of  character  similarities,  Jung  has  also  called  attention  to 
the  fact  that  one  cannot  in  reality  speak  of  a  hysterical  character.     Hys- 
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teria  creates  no  character,  but  it  does  exaggerate  existing  conditions.  All 
types  may  be  found  among  hystericals.  Saint  and  sinner,  ricli  and  poor, 
altruist  and  egoist,  the  passionate  and  tlie  frigid — all  are  capable  of  the 
hysterical  mode  of  reaction.  There  exist  within  such  individuals  power- 
ful complexes  which  are  in  conflict — at  war — with  the  ego  complex. 

The  external  mannerisms,  affectations  of  speech,  of  voice,  of  gait,  or- 
iginality, stupidity,  are  met  with  in  the  hysterical  precisely  as  in  the 
schizophrenic.  In  both  it  is  very  frequent  to  see  the  aristocratic  gaits,  the 
literary  enthusiasms,  the  aping  of  the  mode.  In  both  the  mechanisms 
are  caricatures  of  the  normal. 

Regardlessness,  narrowmindedness,  and  an  inaccessibility  to  persua- 
sion we  find  both  in  the  normal  and  pathological  spheres,  especially  when 
accompanied  by  affective  causes.  Under  certain  conditions  there  need 
only  exist  a  firm  religious  or  other  conviction  to  make  a  person  careless  of 
others,  cruel,  and  narrowminded  (3).  Most  reforms  and  reformers  show 
this  mechanism  beautifully  and  few  followers  in  a  reform  realize  that 
they  are  seeking  their  own  selfish  ends  under  the  guise  of  something  laud- 
able. This  same  mechanism  is  very  frequent  in  both  hysteria  and  in  de- 
mentia precox.  It  must  not  be  forgotten,  however,  that  whereas  the 
resemblance  is  clear  they  are  not  identical,  since  in  the  schizophrenic  the 
reaction  is  buried  deeper  and  may  be  complicated  by  organic  factors  as  yet 
not  understood.  Possibly  some  future  worker  in  the  complicated  anatomy 
of  the  thalamus,  that  large  station  which  receives  the  full  brunt  of  all 
our  sensory  impressions  and  which  elaborates  the  primitive  feelings,  may 
give  the  key  to  this  enigma.    At  the  present  time  one  can  only  speculate. 

In  the  intellectual  sphere  precisely  similar  anomalies  are  found  in 
both  disturbances.  The  so-called  dementia  of  schizophrenia  is  more  ap- 
parent than  real,  a  fact  well  recognized  by  Kraepelin  some  years  ago, 
and  more  recently  emphasized  by  Bleuler.  The  narrowing  of  the  field  of 
consciousness  is  a  very  striking  anomaly.  Janet,  in  speaking  of  the  hys- 
teric, calls  attention  to  the  suppression  of  the  intellectual  faculties  and  to 
the  difficulty  in  fixing  the  attention.  Vague  preoccupations  fill  their 
minds,  and  they  cannot  be  interested  in  a  work  assigned  to  them.  This  is 
a  precise  description  of  many  schizophrenics.  The  hysteric  returns  to  his 
story,  her  phantasy,  her  fabrication — her  whole  being  is  for  the  time  con- 
stellated about  her  complex.  This  is  also  true  for  the  paranoid  schizo- 
phrenic, only  he  is  more  deeply  constellated.  The  hysterical  may  be  dis- 
lodged from  her  stronghold.  A  therapeutic  Siegfried  may  rescue  the 
shut-in  Brunnhilde,  but  as  yet  we  know  of  no  knight's  move  to  get  the 
paranoid  schizophrenic  out  of  his  delusional  castle. 

The  hysteric  is  not  free  from  hallucinations,  nor  from  delusions.  In- 
deed, these  are  common  materials  in  the  building  of  all  mental  disorders. 
Even  mental  health  utilizes  them.  The  content  of  the  hallucinations  and 
delusions  is  the  interesting  thing.    Hysteria,  the  A,  B,  C  psychosis,  if  one 
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may  so  express  it,  affords  an  excellent  glimpse  at  more  serious  disturbances. 
Thus  we  may  regard,  with  Jung,  obsessive  ideas  as  being  parallel  with 
delusions ;  so  also  may  the  narrowminded  prejudices,  so  frequent  in  hys- 
teria, and  in  many  apparently  healthy  people;  even  the  stubborn  head- 
aches and  bodily  pains  of  hysteria  are  analogous  mental  mechanisms. 

Thus  one  may  see  how  close  mental  health  lies  to  mental  disease,  and 
also  why  narrowmindedness,  prejudice,  and  bigotry  are  responsible  for  so 
much  conflict  in  the  world.  They  are  the  grit,  as  it  were,  which  causes 
the  mechanism  to  wear,  and  finally  break  down,  and  thus  become  unad- 
justed to  proper  functioning. 

Finally,  in  the  motor  sphere  one  finds  striking  analogies  between 
the  two  states,  especially  in  the  phenomena  known  as  stereotypies.  These 
patients  become,  so  to  speak,  decerebrate  automatons.  Jung  thinks  it 
daring  to  speak  of  certain  catatonics  as  such,  yet  they  certainly  are  such 
to  all  intents  and  purposes,  for  a  time  at  least.  Kleist  has  elaborated 
Wernicke's  ideas  and  has  attempted  anatomical  explanations  of  these 
phenomena.  Southard's  work  on  the  cerebellum  in  dementia  precox 
supports  Kleist's  view,  yet  Isserlin's  objections  are  well  founded  when 
he  points  out  the  incompatibility  of  durable  lesions  and  transitory  func- 
tional disturbances. 

Without  entering  further  into  these  analogies,  enough  has  been  in- 
dicated to  show  how  closely  related  the  schizophrenic  may  be  to  the  hys- 
teric. We  are  not  now  concerned  with  differential  diagnosis,  but  are  only 
pointing  out  these  analogies  because  they  may  be  made  of  therapeutic 
service  later. 

We  do  not  purpose  to  deal  with  the  group  called  Psychasthenia  as 
outlined  by  Janet.  From  our  viewpoint,  this  is  a  thoroughly  artificial 
grouping  of  symptoms  occurring  in  patients  suffering  from  schizophrenia, 
hysteria,  manic-depressive  psychosis,  alcoholism,  hyperthyroidism,  neuras- 
thenia, and  other  fairly  well-defined  disorders.  It  is  not,  to  our  mind,  a 
valid  nosological  group — any  more  than  "ascites,"  "headache,"  or  "epi- 
lepsy." 

In  other  words,  nothing  is  to  be  gained  from  the  therapeutic  point 
of  view  by  considering  psychasthenia  as  a  nosological  entity,  and  failure 
will  only  come  from  such  a  consideration  in  treatment,  for  it  is  manifestly 
improper  to  treat  a  patient  suffering  from  a  manic-depressive  psychosis, 
in  which  phobias,  and  obsessions  are  prominent,  in  the  same  manner  that 
one  would  treat  a  beginning  dementia  precox  having  the  same  superfi- 
cial picture  of  phobias  and  obsessions.  It  is  particularly  from  the  thera- 
peutic point  of  view  that  Janet's  conception  of  psychasthenia  is,  in  our 
opinion,  so  unfruitful. 

Manic-depressive  psychoses  have  to  be  differentiated  from  hysteria 
very  frequently.  One  of  the  commonest  mistakes  in  diagnosis  is  the  con- 
fusion of  these  two  pictures.     It  is  only  by  the  proper  application  of  the 
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psyehanalytic  method  that  one  can  make  a  differentiation  between  pa- 
tients whose  disease  pictures  superficially  resemble  one  another. 

Association  tests,  however,  reveal  that  the  mechanisms  in  the  two  dis- 
eases are  quite  distinct.  It  is  impossible  in  this  place  to  enumerate  the 
differentiation  that  Jung  has  made,  and  reference  must  be  had  to  his 
valuable  diagnostic  association  studies  if  one  would  grasp  the  signifi- 
cance of  this  method  of  analysis  (4), 

Finally,  the  various  grades  of  feeblemindedness  must  be  brought  in 
close  association  wuth  hysterical  phenomena.  So  true  is  this  that  Steyer- 
thal  has  gone  so  far  as  to  say  that  practically  all  hysteria  is  nothing  but 
neurasthenia  on  a  feeble-minded  basis.  We  are  not  prepared  to  accept 
this  view,  although  there  are  many  suggestive  features  in  the  statement, 
for  certainly  the  hysterical  reaction  is  a  primitive  type  of  reaction,  and, 
in  so  far  as  its  primitiveness  is  concerned,  is  to  be  looked  upon  as  a  feeble- 
minded type  of  reaction.  Still,  there  is  considerable  difference  between 
considering  the  hysterical  reaction  as  a  feeble-minded  type  of  reaction 
and  considering  hysteria  as  essentially  a  feeblemindedness.  These  re- 
marks only  emphasize  the  significant  fact  that  one  w^ould  expect  to  find 
a  hysterical  reaction  in  people  of  a  more  feeble-minded  type — indeed,  the 
comparative  studies  of  Kraepelin  in  Java  demonstrate  this — and  thus  the 
combination  of  feeblemindedness  and  hysteria  must  be  considered  as 
extremely  common.  It  is  perhaps  the  commonest  combination  that  one 
meets  in  practice,  and  is,  moreover,  an  extremely  important  feature  of 
the  situation  w^hen  the  subject  of  treatment  is  to  be  considered. 

Enough  has  been  said  to  indicate  that  the  view^point  of  the  present 
chapter  is  that  hysteria  is  primarily  to  be  considered  as  the  expression 
of  a  particular  reaction  type.  Those  individuals  show  hysteria  who  show 
a  certain  method  of  meeting  certain  situations,  which  situations  occur  in 
their  social  environment. 

These  modes  of  reaction  become  habitual,  and  are  distinguishable  from 
normal  modes  of  reaction  solely  by  reason  of  their  greater  frequency, 
greater  intensity,  and  greater  number.  This  means  practically  that  every 
individual  has  hysteria  possibilities,  certain  individuals  have  hysteria 
probabilities,  while  others,  again,  are  the  real  thing. 

Without  discussing  in  detail  all  of  the  various  hypotheses  concerning 
these  reaction  types,  and  the  causes  for  the  same,  we  feel  that  the  most 
fruitful  line  of  inquiry  is  that  offered  to  us  by  Freud  and  his  students. 
We  do  not  mean  by  this  that  w^e  are  prepared  to  accept  in  detail  all  of 
these  teachings,  particularly  those  related  by  his  followers,  but  we  believe 
that,  previous  to  the  researches  which  began  wath  Charcot,  were  further 
extended  by  Janet,  and  finally  brought  to  practical  objective  demonstra- 
tion by  Freud,  nearly  all  of  the  studies  on  hysteria  were  sterile. 

It  has  been  admitted  for  years,  even  centuries,  that  in  all  organic 
nature  tw^o  important  impulses  stand  out  from  all  the  rest — the  impulses. 
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instincts,  or  forces  that  make  for  perpetuation  of  the  species,  that  is,  for 
race  propagation,  and  those  forces  that  make  for  the  protection  of  the 
individual,  that  is,  for  the  struggle  for  existence.  In  comparing  these 
two  paramount  forces,  it  is  recognized  that  the  race  must  continue,  but 
the  individual  must  die.  This  is  the  rule  in  all  higher  forms,  although 
it  has  been  taught  that  in  some  of  the  lower  types,  among  the  infusoria, 
for  instance,  there  is  no  such  thing  as  individual  death,  and  that  race 
propagation  and  self-preservation  are  coincident  and  coequal.  However 
this  may  be,  it  is  not  true  for  any  of  the  higher  forms  of  life.  It  there- 
fore becomes  of  the  most  practical  importance  to  trace  the  development 
of  the  expression,  and  the  interaction  of  these  two  great  forces  in  human 
life,  if  one  is  to  be  able  to  explain  the  phenomena  of  conduct. 

One  might  compare  the  forward  drive  of  living,  roughly  called  the 
libido,  to  two  fiery  animals  which  must  be  controlled.  The  forces  of 
civilization  are  the  harness  by  which  he  must  be  guided — convention, 
modesty,  chastity,  convenience,  honesty,  law — one  might  go  on  and  enu- 
merate thousands  of  the  bits  of  harness  that  society  has  imposed  for  the 
control  of  the  animal.  This  is  a  rough  figure,  but  much  human  conduct 
and  behavior  can  be  interpreted  by  keeping  it  in  mind.  The  tremendously 
complicated  mutual  interplay  of  the  two  forces  constitutes  practically  all 
of  the  activities  of  the  human  mind,  conscious  and  unconscious. 

The  fundamental  postulate  of  the  teachings  which  have  appealed  to 
many  students  of  the  present  time  maintains  that  in  the  psyche  of  the 
hysterical  there  arise  certain  constellations  of  affects,  or  complexes.  These 
are  primarily  associated  with  these  two  large  forces  which  determine  all 
conduct,  and  their  alliances  with  those  of  the  libido  particularly  are 
most  prominent.  In  the  hysterical  the  unknown  and  unappreciated  libido 
will  not  down.  It  has  not  found  its  proper  forward  task.  Therefore, 
the  libido,  in  the  larger  sense,  introverts,  and,  flowing  in  regressive  chan- 
nels, takes  hold  of  infantile  phantasy.  It  therefore  must  needs  have 
some  expression,  but  such  expression  must  conform  to  certain  recognized 
formula}.  Being  barred  such  expressions,  often  self-imposed,  it  therefore 
suffers  a  conversion  into  some  form  of  physical  or  mental  malady.  It 
can  then  be  made  a  subject  of  careful  attention  and  solicitous  apprehen- 
sive care  on  the  part  of  those  about  the  hysterical  individual,  and  in  the 
converted  hysterical  symptom,  be  it  paralysis,  or  blindness,  or  deafness, 
or  any  of  the  thousand  and  one  various  physical  symptoms  possible,  the 
individual  seeks  and  obtains  his  relief. 

This  is  but  a  very  hasty  sketch  of  the  mechanism  of  conversion.  It 
has  been  made  short  because  the  forms  of  mental  mechanisms  have  al- 
ready been  discussed  in  this  book  in  the  chapter  on  Psychotherapy.  In 
this  chapter  one  may  find  the  main  outlines  of  the  modes  and  methods 
to  be  pursued  in  the  analysis  of  these  hysterical  patients  (also  5). 

Inasmuch  as  tbe  treatment  of  an  individual  suffering  from  a  form 
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of  disturbance  which  we  call  hysteria  must  take  the  personality  of  the 
individual  subject  largely  into  account,  it  is  not  to  be  wondered  at  that 
no  two  individuals  will  be  in  full  accord  in  all  of  the  details  of  a  particu- 
lar case.  Therefore,  one  finds  that  one  author  accentuates  one  feature  in 
psychotherapy,  and  another  another.  This  is  due  largely  to  the  fact  that 
they  may  be  dealing  with  different  individuals.  It  is  quite  conceivable 
that  one  student  should  lay  stress  upon  the  value  of  hypnotism,  in  contrast 
to  the  value  of  psychanalysis,  if  the  former  has  in  mind  that  mixture  of 
hysteria  and  feeblemindedness  which  is  incapable  of  reacting  to  the  in- 
tricacies of  the  psychanalytic  method.  Such  persons  are  most  effectively 
reached  by  hocus  pocus,  be  it  in  its  refined  scientific  form,  hypnotism,  or 
in  a  much  more  crude  and  crass  form  of  quackish  methods. 

Eor  the  true,  outspoken  hysteria,  with  evident  conversion  symptoms, 
we  feel  that  the  best  mode  of  approach  is  the  psychanalytic  method. 
This  does  not  mean  that  all  such  patients  will  require  months  and  months 
of  treatment  by  any  manner  of  means.  Many  of  such  patients  apprehend 
the  idea  of  the  mechanism  in  a  few  hours.  They  are  anxious  to  get  well, 
they  grasp  in  a  moment  the  tricks  that  the  nervous  system  is  playing 
upon  them,  and  they  are  enabled  to  carry  out  their  analysis  and  obtain 
relief  in  a  very  short  time.  Others,  however,  in  whom  the  relief-seek- 
ing conversions  have  been  established  for  years,  and  in  whom  habitual 
reactions  have  become  a  part  of  their  very  being,  often  require  many 
months  of  careful  analysis,  and  of  coincident  careful  reeducation. 

Hypnotism,  psychanalysis,  reeducation,  these  are  the  usual  weapons 
used.  The  end  and  aim  of  all  is  reeducation.  The  most  capable  of  the 
tools,  not  for  all  cases,  but  for  the  most  difficult,  is  psychanalysis.  With- 
out it  a  comprehensive  rehabilitation  of  the  attitude  of  the  individual 
toward  life,  toward  himself,  and  his  difficulties  we  feel  can  never  be 
gained.  It  is  recognized  that  for  many  patients  such  a  mode  of  procedure 
is  time  thrown  away.  We  might  compare  the  use  of  psychanalysis  to  the 
use  of  cathartics.  There  are  many  patients  for  whom  a  single  cathartic 
relieves  a  disturbing  constipation.  There  are  others  who  require  months 
of  treatment  to  overcome  a  difficulty  in  the  bowel  function,  and  it  is 
just  as  absurd  to  assume  that  the  single  dose  of  cathartic  will  heal  a 
chronic  condition  as  it  would  be  to  start  a  long  complicated  dietetic 
regime  upon  the  patient,  for  whom  a  grain  of  calomel  would  settle  the 
whole  difficulty.  So  in  the  problem  of  hysteria  it  is  equally  true  that 
for  some  a  word  of  common  sense,  a  strong  insistent  personal  appeal, 
especially  in  the  beginning,  will  entirely  overcome  and  reeducate  a  start- 
ing hysteria  reaction,  whereas  for  others  it  requires  months  and  months 
of  careful,  patient  treatment.  The  practical  therapeutic  difficulty  is  in 
being  able  to  recognize  the  extremes,  and  the  various  gradations  in  the 
means,  and  to  apply  the  appropriate  gradations  in  treatment. 

Psychanalysis  has  given  a  sharp-edged  tool  to  get  at  a  certain  number 


TREATMENT    OF    THE    MIGRAINES  589 

of  extreme  cases,  which  heretofore  had  been  the  most  difficult  in  the 
domain  of  medicine.  It  moreover  provides  a  most  fascinating  tool  for 
the  physician,  one  that  enables  him  to  get  into  the  personality  of  the 
patient  in  a  manner  hitherto  unappreciated,  save,  perhaps,  by  the  poet, 
who,  by  means  of  his  peculiar  composition,  has  always  possessed  such  an 
instrument. 

One  word  may  be  said  regarding  physical  adjuncts  to  the  methods 
already  outlined.  It  is  self-evident  that  if,  in  the  course  of  the  treatment 
of  a  hysteric,  difficulties  of  a  purely  physical  nature  arise,  such  should 
be  corrected.  It  is  highly  important  that  no  undue  emphasis  should  be 
laid  upon  such  disturbances,  because  they  frequently  provide  a  fixation 
point,  as  it  were,  for  the  converted  mechanisms  to  settle  upon.  It  is  for  this 
reason,  furthermore,  that  extensive  electricotherapeutic  and  hydrothera- 
peutic  measures  and  other  forms  of  therapy  should  be  used  with  a  clear 
comprehension  of  what  one  has  in  mind.  It  is  not  honest  nor  fair  to  the 
patient  to  make  him  rely  on  physical  modes  of  therapy  as  the  real  healing 
methods.  They  are  accessory.  They  are  helpful.  They  are  useful  for 
improving  the  physical  tone.  They  are  highly  desirable  in  many  cases 
in  relieving  the  tedium  of  an  otherwise  unoccupied  day.  They  provide 
change  in  direction  of  thought  and  interest.  They  should  also  be  utilized 
by  the  physician  as  opportunities  for  reeducation.  The  patient  should 
be  told  exactly  what  the  action  of  the  physical  agents  really  is,  that  they 
can  go  a  certain  distance  but  no  farther,  they  are  contributory  to  the  cure, 
but  that  real  adjustment  must  come  from  the  mental  side,  from  the  re- 
adjustment of  the  individual  to  the  eternal  verities  of  life. 

TREATMENT  OF  THE  MIGRAINES 

Smith  Ely  Jelliffe 

Three  general  groups  of  migraine  headaches  may  be  distinguished: 
Ophthalmic  migraine,  the  more  usual  and  classical  type ;  ophthalmoplegic 
migraine,  which  is  the  usual  type,  complicated  by  signs  of  ocular  palsies 
of  various  degrees;  and  symptomatic  migraine,  associated  with  organic 
disease  of  the  brain.  The  last  has  been  already  partly  considered  in 
the  section  on  intracranial  growth  headaches;  ophthalmoplegic  migraine 
calls  for  the  same  treatment  as  a  migraine  plus  a  possible  organic  cause 
(syphilis,  tumor,  etc.). 

Ophthalmic  Migraine 

{Hemicrania,  Sick  Headache) 

This  general  type  of  headache  has  been  known  and  described  for 
centuries.     Aretseus,  Celsus,  and  Galen  wrote  of  it.     Galen  apparently 


590  NEUROSES 

gave  the  name  hemicrania  from  the  frequent  unilaterality  of  the  disorder. 
Tissot  in  1784  wrote  a  monograph  which  was  authoritative  for  ninety 
years,  to  be  superseded  in  1873  by  that  of  Liveing  on  "Megrim,"  which 
still  remains  an  invaluable  classic. 

A  well-marked  attack  of  ophthalmic  migraine  is  classical  and  stereo- 
typed. The  earliest  descriptions  leave  little  doubt  as  to  the  nature  of 
the  headache.  The  patient  first  notices  peculiar  eye  sensations,  a  faint 
blur  appears  as  one  reads  or  looks  at  an  object,  partly  obscuring  the 
vision.  Then  chilliness  supervenes  and  the  blurring  becomes  more  marked, 
and  peculiar  zigzag  scotomata  (fortification  scotomata,  often  colored) 
appear.  The  chilliness  becomes  more  manifest,  and  then  a  soreness  comes 
on  one  side  of  the  head,  often  behind  the  eyeballs,  and  gradually  pervades 
one  side  of  the  head,  becoming  more  and  more  intense.  The  scotomata 
disappear  after  from  15  to  30  minutes.  Nausea  and  vomiting  then  de- 
velop, the  headache  has  become  splitting,  increases  on  the  slightest  exer- 
tion, bending  over  becomes  impossible,  and,  finally,  after  persisting  for 
from  a  few  hours  to  a  few  days,  the  patient  is  perfectly  well. 

While  this  bare  recital  of  events  is  sufficiently  characteristic  to  afford 
a  diagnosis  for  the  clearcut  types,  the  symptomatology  of  ophthalmic  mi- 
graine is  much  richer  and  infinitely  varied.  There  are  very  few  individ- 
uals who  at  some  time  in  their  lives  have  not  had  an  attack  of  ophthalmic 
migraine,  and  a  large  proportion  have  had  one  or  more  of  the  classical 
type  here  outlined,  but  the  full-blown  attack  is  also  comparatively  rare 
in  comparison  with  the  abortive  or  variant  migTainous  attacks. 

It  is  very  significant  that  suiferers  from  migraine  are  keenly  alive  to 
the  variants  of  their  attacks,  and  it  becomes  necessary  to  outline  some  of 
these  variations  if  a  proper  diagnosis  is  to  be  established  and  an  adequate 
therapy  followed.' 

Abortive  Attacks. — These  are  common  with  the  migrainous  individual. 
In  some  sufferers  the  abortive  attack  usually  begins  in  the  classical  man- 
ner, with  chilliness,  partial  scotomata,  and  depression.     The  patient  is 
apprehensive  and  waits  for  the  coming  ordeal — often  lies  down,  and  finds 
that,  after  a  half  hour  or  more,  the  attack  passes  off,  leaving  only  slight 
wretchedness  or  a  dull,  heavy  head  with  sore  eyeballs. 
Again,   ii-<-'  ^  attacks  may  consist  of  the  scotomata  alone  without  the 
vasomotor  spasm  ^^^^  -1  chilliness  or  headache.     The  depression  alone  may 
be  severe  enough  wi         ^  -other  symptoms  iust  marked  to  give  a  clew  as 
to  the  cause  of  the  ment^^^^K,,. 

Variants  or  JJjq.  jj^ven  more  common  than  the  abortive  at- 
tacks are  the  varian  .  rpost  frequent  is  that  unaccompanied  by 
marked  prodroma  s^  p  aore^^^  patient  develops  a  severe  hemicrania 
or  a  bilateral  beaclac  le  ^^^^eyeballs,  and  may  or  may  not  have  the 
nausea  and  vomiting-  ilowed'  l^i^tory  of  a  series  of  headaches  in  a 
migrainous  individual  be  o           >   .^  ^^.^^  ^  ^^^^^  ^^^^  scotoraatous  at- 
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tacks  vary  considerably.  Some  patients  will  run  a  series  of  migraine 
attacks,  always  accompanied  by  scotomata ;  then  a  series  without  any 
scotomata  at  all.  Sometimes  the  attacks  with  scotomata  occur  only  at 
night,  and  the  patient  awakens  with  a  headache.  Possibly  he  may  have 
dreamed  of  seeing  fire,  which  is  the  only  incident  that  points  to  his  having 
had  scotomata. 

Many  individuals  skip  the  nausea  and  vomiting  in  the  majority  of 
their  attacks.  One  patient  with  a  life  history  of  over  200  recorded  at- 
tacks had  nausea  in  about  a  dozen,  and  vomiting  in  only  one.  Yet  the 
other  features  of  the  headache  were  classical. 

It  is  impossible  to  state  percentages  of  prodromal  chilliness  or  scoto- 
mata, unilateral  or  bilateral  involvement,  length  of  time  of  pain,  nausea 
or  vomiting,  because  each  individual's  migraine  history  varies  and  each 
attack  varies. 

With  the  majority  of  the  migrainous  the  severity  and  number  of  the 
attacks  usually  diminish  regularly  with  advancing  years;  again,  in  a 
smaller  number,  the  reverse  situation  is  met  with. 

Among  the  rarer  migraine  equivalents  are  isolated  attacks  of  nausea 
and  vomiting,  isolated  paresthesia,  attacks  of  giddiness  or  vertigo,  intes- 
tinal and  bladder  disturbances,  hysterical  outbursts,  etc. 

The  short  history  of  one  patient  who  kept  notes  on  168  attacks  will 
perhaps  show  some  of  these  facts  in  another  light  (1).  These  attacks 
were  observed  in  ten  years.  More  than  75  per  cent,  of  them  occurred 
in  the  first  three  years.  Of  these  attacks  100  were  abortive:  chilliness, 
scotomata,  with  dulness  in  the  head,  but  no  marked  headache.  Of  the 
68  full  attacks,  one-half  were  unilateral,  the  other  half  bilateral,  with- 
out scotomata;  the  rest  (34)  with  marked  scotomata  and  blindness. 
Throughout  the  whole  series  there  had  been  no  vomiting;  nausea  had 
been  occasionally  present  with  anorexia.  Two  of  the  attacks  were  asso- 
ciated with  paraphasia,  fifteen  with  sensory  tactile  phenomena,  pins  and 
needles  in  the  fingers,  hyperesthesia  in  lower  limbs,  chiefly  at  night,  in 
six.     Blepharospasm  was  extremely  frequent  during  the  attacks. 

Another  patient  had  a  series  of  daily  attacks  for  eight  months,  ex- 
tending over  a  period  of  two  years.  The  attacks  were  always  preceded 
by  chilliness,  heaviness,  scotomata,  and  blindness,  lasting  almost  exactly 
15  minutes  in  each  attack.  After  ten  minutes  the  scotomata  would  slowly 
recede,  and  the  headache  gradually  mount.  The  greater  number  of  at- 
tacks were  bilateral.  Unilateral  attacks  were  more  severe,  and  accom- 
panied by  nausea  and  anorexia.  The  bilateral  attacks  gave  a  dull,  heavy, 
stupid  head,  but  not  the  severe  pain  of  the  unilateral  attacks. 

Thus  an  idea  may  be  gained  of  the  marked  variability  in  the  attacks 
in  different  individuals,  and  even  in  the  same  individual  at  various 
periods. 

Therapy. — In  the  first  place,  it  is  essential  to  separate  the  specific 
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treatment  of  the  attack  from  that  of  the  general  treatment  of  the  migrain- 
ous constitution  which  renders  attacks  more  liable  to  occur. 

In  the  treatment  of  the  attack  the  methods  at  our  disposal  are  fairly 
satisfactory.  It  should  be  remembered  that  practically  every  well-devel- 
oped attack  of  migraine  shows  at  least  two  phases:  a  primary  phase  of 
vasoconstriction,  followed  by  a  secondary  phase  of  modified  vasodilata- 
tion. Therefore  all  remedies  utilized  for  the  treatment  of  an  attack  must 
be  chosen  with  the  stage  in  view. 

Thus,  it  is  futile  to  utilize  nitroglycerin  when  the  stage  of  vascular 
dilatation  has  already  taken  place,  and  vasocontractors  are  disastrous  in 
the  beginning  stages,  when  the  spasm  of  the  vessels  is  the  most  promi- 
nent part  of  the  picture. 

If  the  patient  is  seen  early  enough  in  the  attack,  and  symptoms  of 
vasoconstriction,  such  as  pale,  cold  extremities,  chilliness,  general  misery, 
are  present,  vasodilators  and  analgesics  should  be  used.  Such  vasodila- 
tors, however,  should  be  chosen  among  those  whose  action  is  self-limited 
and  more  or  less  fugacious.  Nitroglycerin  has  been  found  to  be  one  of 
the  most  valuable  of  these,  but,  as  has  been  remarked,  it  is  only  of  service 
in  the  very  early  stages,  and  very  frequently  is  then  inefficacious.  Of 
the  various  analgesics,  the  anilin  derivatives  are  the  most  powerful. 
Acetanilid,  antipyrin,  pyramidon,  and  its  allies,  in  doses  of  from  5  to  10 
grains  (0.3  to  0.6  gm.),  are  useful.  Phenacetin  and  its  congeners  are 
less  powerful,  but  in  certain  respects  better  adapted  to  universal  use. 
Occasionally  salicylic  derivatives  and  other  members  of  the  group  are 
of  special  service. 

It  is  important  in  the  choice  of  an  analgesic  to  remember  whether 
its  action  is  complicated  by  an  effect  upon  the  blood ;  furthermore,  the 
solubility,  time  necessary  for  absorption,  variations  in  the  chemical  for- 
mula, the  duration  of  action,  and  the  character  of  the  after-effects;  these 
should  all  be  kept  in  mind.  While  one  is  apt  to  regard  the  whole  series 
as  acting  in  the  same  way,  closer  scrutiny  will  show  distinct  variations 
along  the  lines  just  indicated.  These  variations  may  be  utilized  to  ad- 
vantage in  each  case. 

It  should  not  be  forgotten,  furthermore,  that  a  remedy  which  has 
proved  ideal,  either  alone  or  in  combination,  for  a  certain  number  of  at- 
tacks may  soon  lose  its  efficiency.  This  is  generally  due  to  the  establish- 
ment of  a  tolerance  which  prevents  this  particular  combination  from 
being  further  valuable.  One  "must,  therefore,  vary  the  drugs  used  and 
also  the  combinations. 

In  general,  a  mixture  of  two  or  more  analgesics  is  more  efficient  than 
a  single  one.  In  the  mixture  smaller  individual  doses  can  be  utilized, 
and  a  certain  amount  of  therapeutic  play  can  be  introduced,  which  single 
dosage  does  not  permit.  Thus,  a  mixture  containing  antipyrin  and  phen- 
acetin gives  the  rapid  solubility  of  the  one,  and  it?  quick  action,  with  the 
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retarded  solubility  of  the  other,  and  its  more  prolonged  action.  A  small 
dose  of  acetanilid  can  be  combined  with  a  larger  dose  of  phenacetin, 
minimizing  the  cardiac  depressing  effects  of  the  former,  and  at  the  same 
time  utilizing  to  the  full  its  powerful  analgesic  properties,  a  continuance 
of  which  is  carried  on  by  the  latter.  In  fact,  by  a  judicious  combination 
of  the  analgesics  with  small  doses  of  the  bromids  or  small  doses  of  vaso- 
dilators, one  usually  obtains  very  prompt  and  efficient  action  in  the  treat- 
ment of  the  early  stages  of  a  migrainous  headache.  So  effectual  may 
a  carefully  thought  out  combination  prove  that  a  headache  which  has 
heretofore  been  regarded  with  terror  ceases  to  cause  any  particular  appre- 
hension in  the  mind  of  the  sufferer.  This  is  of  great  service  in  avoid- 
ing the  use  of  the  opium  derivatives,  which  in  previous  times  was  a  very 
potent  factor  in  the  production  and  perpetuation  of  this  drug  habit. 

The  therapeutic  indications  in  the  later  stages  of  the  attack  vary  only 
in  so  far  as  the  physical  signs  relative  to  the  cardiovascular  system  are 
different.  If  flushing,  intense  throbbing,  and  injected  conjunctivae  indi- 
cate a  vascular  hypertension,  vasodilators  are  of  little  or  no  value.  Caf- 
fein  is  very  frequently  combined  in  such  cases  with  the  analgesics  already 
mentioned  with  a  certain  amount  of  advantage,  but,  as  a  rule,  it  is  not  a 
sufficiently  powerful  remedy  or  not  prolonged  enough  in  its  action  to  be 
relied  upon.  It  is  very  useful  in  abortive  and  mild  attacks,  and  particu- 
larly valuable  in  certain  toxic  forms  of  migraine,  especially  those  due 
to  alcohol,  tobacco,  or  opium  and  its  allies.  Bromids  and  chloral  may  be 
combined  with  the  analgesics,  the  former  particularly  for  those  individ- 
uals in  Avhom  there  is  considerable  motor  excitement,  and  those  in  whom 
hysterical,  agitated,  emotional  reactions  are  prominent.  In  a  few  in- 
stances it  may  be  desirable  to  add  codein  to  the  prescription,  or  even 
minute  doses  of  morphin.  This  is  particularly  true  in  certain  individ- 
uals in  whom  the  danger  of  contracting  the  morphin  habit  is  either  not 
probable  or  under  circumstances  where  the  contraction  of  such  a  habit 
would  not  be  so  reprehensible,  as  in  certain  very  old  individuals.  [When 
morphin  is  necessary,  it  is  wiser  to  give  it,  never  to  prescribe  it. — Edi- 
tor.] 

In  previous  times  aconite,  belladonna,  cannabis  indica,  gelsemium, 
and  drugs  of  related  nature  were  widely  employed,  but,  with  the  advent 
of  the  analgesics  already  mentioned,  the  use  of  these  earlier  remedies 
has  been  shown  to  be  comparatively  unimportant.  Only  now  and  then 
does  one  find  it  necessary  to  recur  to  these  much  more  powerful  narcotic 
drugs.  There  are  individuals,  however,  who  react  much  better  to  small 
doses  of  aconite  or  cannabis  indica  than  they  do  to  any  of  the  analgesics, 
and  one  should  always  keep  them  in  the  mental  eye  in  the  treatment  of 
the  more  persistent  and  frequent  migrainous  attacks. 

If  it  is  possible  a  brisk  saline  laxative  should  be  administered,  and 
the  patient  should  be  undressed  and^  lie  down  in  a  darkened  room,  well 
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covered  up  and  kept  warm,  after  having  had  a  hot  bath.  Cold,  as  a  rule, 
is  distasteful,  although  occasionally  ice  applied  to  the  head  has  been  found 
to  give  relief. 

A  frequent  error  in  the  treatment  of  attacks  of  migraine  is  failure  to 
vary  the  therapeutic  procedure.  This  usually  brings  about  tolerance  and 
defeat.  The  abortive  attacks,  violent  attacks,  and  classic  attacks  not 
only  need  different  modes  of  approach,  but  a  different  general  course 
of  procedure  is  desirable  during  an  attack. 

Treatment  of  Constitution. — In  discussing  this  feature  in  another 
place  (1)  I  have  said  that,  "although  the  treatment  of  the  acute  attack  is 
fairly  satisfactory,  it  cannot  be  said  that  we  are  as  yet  in  a  position  to 
completely  prevent  attacks.  The  treatment  of  the  habit,  or  the  constitu- 
tion, or  the  liability,  or  whatever  it  may  be  called,  is  a  difficult  problem. 
There  is  very  little  unanimity  of  opinion  among  students  as  to  the  best 
mode  of  approach. 

"If  it  be  assumed  that  the  hypothesis  already  outlined  is  the  most 
valuable  one  for  the  purposes  of  therapeutics,  it  is  essential  to  search  out 
all  those  peripheral  causes  which  may  be  factors  in  upsetting  the  balance 
of  the  vascular  control  held  by  the  sympathetic  nervous  system.  A  great 
many  migraines  have  been  completely  wiped  out  by  the  correction  of 
minor  peripheral  anomalies.  Just  what  proportion  of  such  are  cured 
by  special  measures  is  difficult  to  estimate,  as  specialists  in  their  respec- 
tive fields  usually  claim  100  per  cent,  of  cures  by  this  or  that  procedure, 
a  manifestly  illogical  attitude.  It  is  certain,  however,  that  a  small  pro- 
portion of  patients  are  cured  of  migraine  by  relief  from  eye  strain,  from 
diseased  turbinates,  from  habitual  constipation,  from  adenoids,  from  dys- 
menorrhea, and  following  relief  from  a  number  of  other  minor  yet  definite 
peripheral  defects. 

"Whether  such  migraines  belong  to  the  category  of  the  severer  mi- 
graines it  is  difficult  to  say.  On  the  other  hand,  one  finds  that  certain 
migraines  resist  every  form  of  therapeutic  attack,  and,  in  spite  of  the 
fact  of  many  years  of  correction  of  these  minor  defects  of  organization, 
which  are  almost  universal,  they  persist.  Personal  experience  indicates 
that  this  is  the  rule  rather  than  the  exception,  but  at  the  same  time  it  is 
folly  to  proceed  on  the  general  assumption  that  the  correction  of  these 
minor  defects  is  unimportant. 

"Stated  very  briefly,  the  viewpoint  that  assumes  that  no  migraines 
are  due  to  the  minor  peripheral  ailments  is  as  absurd  as  to  claim  that 
all  migraines  are  due  to  any  particular  form  of  such  defect,  such  as  eye 
strain,  constipation,  autointoxication,  gastroptosis,  or  other  defect,  as 
faddists  so  frequently  claim. 

"Inasmuch  as  the  attention  of  mankind  is  more  or  less  chronically 
riveted  upon  its  stomach,  it  is  not  unnatural  to  find  this  factor  loom  large 
in  the  history  of  migraine.     Nearly  all  sufferers  from  it  will  complain 
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that  they  are  bilious,  in  which  word  one  recognizes  the  fad  of  a  previous 
generation,  a  direct  descendant  of  the  days  when  black  bile  was  consid- 
ered of  so  much  importance  in  medicine.  If  the  purely  vegetative  char- 
acter of  the  gastrointestinal  tract  be  kept  in  mind,  it  would  seem  that 
only  grave  disturbances  would  be  provocative  of  such  a  constantly  recur- 
ring type  of  phenomenon  as  migraine.  At  the  same  time,  enough  experi- 
ence seems  to  have  been  accumulated  to  demonstrate,  in  the  minds  of  the 
sufferers  at  least,  that  they  are  not  entitled  to  certain  gastric  indulgences 
without  the  recurrence  of  a  migrainous  attack. 

''Under  all  circumstances,  therefore,  it  would  seem  desirable  that  a 
fairly  commonsense  gastrointestinal  hygiene  should  be  carried  out.  Such 
a  hygiene  should  not  go  to  the  extremes  of  dietary  faddism,  but  should 
be  founded  upon  a  common  sense  recognition  of  the  individual's  likes 
and  dislikes  and  capacities.  Certain  empirical  facts  are  entitled  to  con- 
siderable recognition,  for  it  is  well  kno\ATi  that  in  some  individuals  carbo- 
hydrate intake  almost  invariably  produces  a  migraine,  while  in  others 
large  quantities  of  fat  provoke  a  like  reaction.  Again,  in  others  the  use 
of  certain  alcoholic  drinks  induces  the  same  type  of  reaction. 

"This  is  not  the  place  to  prescribe  just  what  measures  should  be  fol- 
lowed out  in  the  correction  of  the  various  minor  defects  which  may  have 
some  relation  to  migraine.  The  point  of  view  of  the  physician  should 
be  that  of  the  inquirer  rather  than  that  of  the  maker  of  dogmatic  asser- 
tions regarding  these  factors.  Many  false  gastropaths  are  manufactured 
by  the  physician  in  his  attempts  to  carry  out  a  regime  of  gastrointestinal 
hygiene  for  the  relief  of  a  recurring  migraine.  This  suggestive  factor 
is  to  be  avoided,  because  the  results  are  often  worse  than  the  disease. 

''If  the  varying  elements  mentioned  have  any  real  relationship  to 
migraine,  it  is  evident  why  such  a  variety  of  measures  will  be  of  help  to 
a  few,  and  why  so  many  more  will  be  worthless  for  many.  Medication 
between  attacks  is  largely  useless,  save,  naturally,  in  the  symptomatic 
migraines.  General  medication,  for  no  definite  purpose,  but  just  in  hopes 
that  it  may  do  some  good,  as  the  giving  of  iodids,  bromids,  strychnin,  etc., 
is  senseless.  If  definite  factors  be  found  that  need  correction,  and  can 
be  so  modified  by  drugs  in  the  required  direction,  then  they  will  prove 
useful.  Thus  iodids  will  undoubtedly  help  many  presenile  arteriosclerotic 
migraines ;  bromids  are  useful  for  irritable  and  sleepless  conditionc  which 
provide  a  good  foundation  for  the  nervous  instability  that  permits  an 
attack ;  laxatives  are  called  for  if  persistent  constipation  bears  any  causal 
relationship, 

"Complicated  systems  of  diet  have  been  devised.  Usually  such  are 
more  prolific  in  engendering  semi-invalidism  than  useful  for  migraine. 
Here  and  there  a  patient  derives  benefit  from  a  strict  dietary  regime, 
but,  unless  there  are  real  reasons  why  a  patient  should  not  eat  red  meat, 
or  tomatoes,  or  other  sundry  articles,  as  determined  by  actual  experience, 
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and  under  repeated  experimental  trials,  in  order  to  eliminate  faddists' 
errors,  the  patient  is  better  off  without  a  diet  card.  The  reasons  sought 
for  are  not  those  contained  in  many  treatises  on  dietetics,  in  which  medie- 
val notions  concerning  diiferences  in  red  meat  and  white  meat,  vegetables 
growing  under  the  ground  and  those  above  ground,  are  foolishly  perpetu- 
ated. The  only  satisfactory  manner  to  attack  the  metabolic  problem  is 
to  carry  out  a  complete  metabolism  analysis.  Haphazard  attacks  here 
and  there  lead  only  to  premature  and  insecure  judgments. 

"Complete  formulas  for  attacking  excessive  bacterial  putrefaction  are 
applicable  only  when  it  is  proved  that  such  excessive  bacterial  action 
exists  and  has  a  relation  to  the  migi'aine.  The  hypothesis  cannot  be  ex- 
cluded ex  cathedra,  but  it  remains  unproved  for  most  cases,  and  of  doubt- 
ful applicability  in  a  few. 

"The  avoidance  of  alcohol  and  tobacco,  while  advisable,  is  so  only 
relatively.  The  individual's  reaction  to  all  influences  should  be  rigidly 
estimated  before  those  usually  self-evident  restrictions  are  imposed  in 
the  name  of  health. 

"In  certain  individuals  a  change  of  occupation  may  be  absolutely 
necessary,  but  here  again  one  must  be  wisely  conservative,  and  not  consign 
all  migraine  patients  to  an  outdoor  life,  especially  when  outdoor  workers 
are  by  no  means  exempt  and  ought  to  be  clerks.  The  character  of  the 
work  is  to  be  borne  in  mind.  The  elements  of  haste,  of  pressure,  and  of 
lack  of  leisure  are  to  be  thought  of  in  this  connection." 


TREATMENT  OF  HEADACHES 

The  struggle  against  headache,  considering  it  as  a  disease,  or  as  a 
symptom,  has  been  waged  for  many  years.  Cullen,  writing  in  the  18th 
century,  remarks  that  "Headache  as  a  disease  is  obscure,  as  a  symptom 
difficult.  It  may  be  allowed  to  be  generally  symptomatic ;  but  I  presume 
it  may  also  be  primary;  and  much  confusion  has  arisen  in  the  attempts 
to  distinguish  between  them."  He  then  launches  into  an  attack  on  the 
system  of  Sauvages,  that  doughty  nosologist  of  the  18th  century,  whose 
species  were  a  veritable  Garden  of  Allah. 

It  may  not  be  without  value  to  enter  somewhat  into  Cullen's  spirit 
and  see  what  primary  and  what  secondary  or  sjTuptomatic  headaches  were 
recognized  at  a  time  during  which  American  medicine  was  first  being 
fashioned,  and  for  the  most  part  at  Edinburgh,  by  this  great  teacher. 

Cullen  rejected  from  Sauvages'  categories:  (1)  All  those  pains  de- 
pending upon  typical  affections  of  the  external  parts,  which  may  occur 
in  other  parts  of  the  body,  and  the  seat  of  which  in  the  head  changes 
neither  their  nature  nor  their  indications.  Thus,  the  cephalsea  syphilitica 
is  not  a  disease  different  from  a  pain  in  the  shins,  from  the  same  cause. 
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Upon  the  same  grounds  he  rejects  cephalsea  ab  acrimonia,  bemicrania 
ocularis,  odontalgica,  sinus,  purulenta,  ab  insectis. 

(2)  All  those  that  are  manifestly  symptomatic,  such  as  the  cephalalgia 
catamenialis,  haemorrhoidalis,  stomachica,  febrilis,  pulsatilis,  intermittens, 
gravidarum,  inflammatoria,  catarrhalis,  cephalaea  arthritica,  febricosa, 
polonica,  and  bemicrania  coryza},  hsemorrhoidalis,  nephralgica,  and,  be 
adds,  I  think  on  the  same  ground  the  cephalalgia  hysterica,  melancholia, 
bemicrania  clavus,  and  lunatica. 

(3)  The  cephalalgia  anametropa.  The  whole  species  of  Sauvages  are 
thus  rejected,  except  three,  cephalalgia  plethorica,  cepbala?a  serosa,  and 
cephalalgia  metallica. 

This  enumeration  looks  strangely  familiar  when  one  glances  over  a 
work  dealing  with  headaches,  even  of  the  present  day. 

But,  when  Cullen  leaves  criticism  to  take  up  description,  his  reliance 
upon  temperaments,  upon  the  phases  of  the  moon,  and  the  influence  of 
humors  causes  us  to  turn  to  present  conceptions,  with  some  misgivings 
as  to  how  long  they,  too,  will  stand  the  test  of  further  experience. 

Sauvages  distinguished  cephalalgias,  cephaleas,  and  hemicranias — 
just  such  a  tripartite  arrangement  may  be  justified  at  the  present  time. 
It  would  consider  those  head  pains  that  are  about  the  head,  from  the  teeth, 
sinuses,  sore  muscles,  etc. ;  those  pains  within  the  cranial  cavity  proper, 
affecting  cerebral,  or  extracerebral,  substances,  and  those  pains  which 
may  be  classed  as  migraine,  and  which  for  practical  purposes  it  is  just 
as  useful  to  consider  as  a  separate  entity,  as  it  has  been  ever  since  Are- 
tseus  first  tried  to  isolate  it  from  the  other  headaches,  and  since  Galen 
gave  it  its  name. 

Such  a  division  has  value  only  from  the  standpoint  of  convenience, 
and  will  be  followed  here. 

Headaches  of  Extkacerebrai.  Nature 

Here  are  to  be  found  a  number  of  affections,  with  persistent  and  un- 
comfortable pains  in  the  head.  They  are  either  neuralgias,  myalgias,  or 
occupation  neuroses  (muscular),  traumata. 

Neuralgias. — The  ordinary  trigeminus  neuralgia,  tic  douloureux,  is  not 
to  be  considered  as  a  headache;  yet  frequently,  when  the  supraorbital 
branch  alone  is  involved,  the  diagnosis  from  other  types  of  headache,  par- 
ticularly migraine,  brain  tumor,  pachymeningitis,  hysteria,  neurasthenia, 
eye  muscle  neuroses  may  arise.  Here  one  finds  the  topographical  localiza- 
tion sharply  marked,  when  tested  by  the  proper  esthesiometers.  This 
localization  is  either  frontal,  extending  to  top  of  cranium ;  unilateral,  as 
a  rule,  the  base  of  the  nose,  the  upper  eyelid,  the  ethmoid,  deep  within 
the  upper  nasal  region.  There  is  a  characteristic  pressure  along  the 
nerve  trunks,  and  the  tender  points  at  the  supraorbital  foramen,  and  eth- 
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moid  point,  the  parietal  tubercle,  and  the  inner  angle  of  the  eye.  There 
is  also  frequently  increased  sensibility  to  cold  when  tested  by  a  cold  key 
or  other  cool  object. 

!Not  infrequently  an  antecedent  influenza,  malaria,  typhus,  or  other 
infectious  disorder  is  the  exciting  cause.  Constipation  has  been  known 
to  occasion  such  a  trigeminal  neuralgia ;  also  intestinal  parasites.  Leu- 
kemia and  diabetes  are  of  moment. 

Affections  of  the  middle  and  inferior  branches  are  omitted  here,  al- 
though it  may  be  pointed  out  that  carious  teeth  at  times  cause  a  chronic 
temporal  headache,  often  getting  worse  at  night  and  preventing  sleep, 
whose  cause  may  be  unsuspected  for  some  time. 

Occipital  Neuralgias. — These,  when  occurring  in  the  branches  of  the 
occipitalis  major,  minor,  or  auricularis  magnus  (Hasse),  often  are  to  be 
separated  from  occipital  intracerebral  affections,  caries  of  the  vertebrae, 
cervical  cord  tumors,  and  from  the  frequent  so-called  neurasthenic  head- 
ache. 

These  neuralgias  are  almost  invariably  bilateral,  and  the  Valleix 
points  may  be  found  along  the  cervical  outlets.  When  sharp  in  character, 
their  neuralgic  nature  is  obvious,  but  they  are  frequently  dull,  are  in- 
creased, or  brought  about  by  movements  of  the  head.  The  pains  often 
reach  the  vertex,  and  are  significant  of  this  neuralgic  type  when  cours- 
ing along  the  shoulders,  or  doA^Ti  into  the  arms. 

The  therapy  is  by  local  application  of  heat,  local  rubefacients,  mus- 
tard plasters,  cantharides,  menthol,  etc.,  special  measures. 

Naturally  foreign  bodies,  sclerotic  areas,  wound  scar  tissues,  etc., 
should  be  removed  when  they  press  upon  the  nerve  terminals.  Occa- 
sionally one  has  to  deal  with  a  syphilitic  neuritis  of  these  nerves.  The 
Wassermann  reaction  should  be  utilized  in  making  a  diagnosis.  Malarial 
cases  need  quinin.  Such  cases  have  regularly  recurring  pains,  and  the 
drug  should  be  given  in  doses  of  from  15-20  gr.  five  to  six  hours  before 
the  expected  attack.  Iron  salts,  calcium,  and  arsenic  are  indicated  in 
the  anemic  neuralgias. 

Electricity  has  special  indications  in  these  more  obstinate  neuralgic 
headaches,  although  less  frequently  needed  in  the  supraorbital  type  than 
in  true  tic  douloureux.  Here  the  rapidly  alternating  current  of  Leduc 
is  of  value  in  5  to  10-minute  sittings,  once  or  twice  a  week.  In  the  milder 
cases  the  galvanic  stream  is  helpful.  In  either  case  the  anode  is  placed 
over  the  sensitive  pressure  point,  and  a  stream  of  not  over  1  to  1.5  mil- 
liamperes  allowed  to  pass  for  from  10  to  15  minutes.  Earadic  penciling 
of  the  tender  skin  areas  for  from  5  to  10  minutes  should  then  follow. 

The  local  application  of  methyl  chlorids  will  cure  some  of  these  supra- 
orbital neuralgias. 

Of  the  antineuralgics  the  antipyrin,  phenetidin,  and  salicyl  deriva- 
tives  are  the  most  useful.      Antipyrin,   salipyrin,   aspirin,   phenacetin, 
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acetanilid,  pvramidon — these  are  among  the  most  useful,  singly  or  in 
combination,  according  to  other  etiological  conditions.  Acetanilid  is  to 
be  administered  never  in  doses  over  5  gr.  (0.3  gm.)  as  a  first  dose  to  an 
unknown  adult.  Although  all  of  these  derivatives  are  closely  related  phar- 
macologically, as  well  as  chemically,  it  will  be  found  that  individual 
idiosyncrasies  exist  that  make  it  important  to  try  one  after  another  in 
order  to  find  the  most  valuable  in  a  minimum  dose,  either  singly  or  in 
combination.  Frequent  changes  are  advisable,  and  the  physician  is  lax 
in  his  obligations  to  his  calling  if  a  drug  habitue  results. 

The  use  of  gelsemium,  gelsemin,  aconite,  aconitin,  atropin,  cannabis 
may  at  times  be  required,  but  only  as  surrogates  to  other  remedial  meas- 
ures. 

The  question  of  massage  is  difficult  to  pronounce  upon.  One  will 
frequently  find  patients  who  have  found  relief  from  deep  massage,  special 
massage,  osteopathic  massage,  etc.,  after  the  family  physician  has  failed. 
It  is  highly  probable  that  such  cures  are  the  result  of  encouragement,  of 
reeducation,  of  suggestion,  and  some  humbug;  not  an  uncommon  mixture 
in  all  prescriptions.  But  one  does  not  refuse  to  use  a  palatable  vehicle 
to  properly  carry  a  combination  of  efficient  remedies. 

The  treatment  of  the  more  frank  neuralgias  by  injection  of  alcohol 
and  by  surgical  procedures  is  discussed  elsewhere. 

Cervical  Sympathetic  Headaches. — These  may  be  neuralgic  in  na- 
ture, but  more  frequently  alter  the  statics  of  blood  pressure,  and  more 
properly  belong  to  the  intracranial  causes. 

Reflex  Tenderness  of  the  Scalp. — Empirically  it  has  been  recognized 
for  years  that  certain  visceral  disorders  are  frequently — almost  invariably 
— associated  with  reflex  pains  or  tenderness  in  the  scalp.  These  reflex 
pains  are  very  often  complained  of  as  headache.  Hilton,  Dana,  McKen- 
zie,  and  particularly  Head  have  studied  these  reflex  disturbances,  and 
have  shown,  for  many  at  least,  that  these  skin  areas  are  in  anatomical  re- 
lation, through  collaterals  in  the  cerebrospinal  axis,  with  the  main  nervous 
trunks,  coming  from  definite  organs.  When  these  organs  are  diseased  or 
functionally  disturbed,  reflex  pains  appear  in  the  scalp  areas  referred  to. 

The  intensity  of  the  hyperesthesia  in  these  areas  varies  widely,  and 
usually  bears  some  proportional  ratio  to  the  intensity  of  the  visceral  dis- 
turbance. 

On  examining  the  skin  areas  of  the  head  with  the  rounded  glass  head 
of  a  sharp  pin,  with  the  point,  with  von  Frey's  hairs,  or  other  esthesiora- 
eter,  one  can  map  out  these  areas,  which  do  not  in  general  conform  to 
any  strict  nerve  topography.  They  are  usually  circumscribed  and  bi- 
lateral. 

The  sensations  complained  of  are  dull  aches,  casque-like  bands,  sore 
spots,  very  tender  areas  to  touch,  with  persistent  dull  and  annoying  ache. 

The  accompanying  figures  illustrate  the  main  features  observed. 
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The  therapy  is  twofold.  Local  application  of  counterirritation  helps 
the  tender  spots,  as  well  as  the  visceral  disorders;  adequate  treatment  of 
the  visceral  disorder  relieves  the  topalgias,  or  localized  pains. 
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-The  General  Diagnostic  Indications  to  Be  Derived  from  the  Seat  of  Pain  in 
THE  Head  and  Face.     (Butler.) 


Neurotic  Muscle  Headaches. — This  group  of  local  headaches  is  very 
important  and  little  imderstood.  I  purpose  to  include  here  a  number  of 
headaches  which  really  are  the  result  of  a  continuous  muscle  activity. 
This  is  not  a  conscious  activity  in  the  sense  of  a  continuous  series  of  mus- 
cular, acts,  but  is  rather  the  result  of  a  series  of  partly  automatic  motor 
adjustments,  usually  set  in  operation  by  reason  of  some  anomaly  in  the 
chief  receptors  of  the  head  region,  the  eyes,  ears,  skin,  etc,  Among  them 
are  the  eye  strains,  the  ear  strains,  the  neck  strains,  all  conditioned  by 
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some  defect  in  the  symmetrical  balancing  of  other  muscles  of  the  body. 

These  pains  are  usually  in  the  frontal  and  occipital  areas^  and  are 
often  extremely  persistent. 

So  far  as  statistics  now  lead  us,  the  eye  headaches  are  the  commonest ; 
they  are  located  either  frontally,  when  the  chief  irregularities  of  tension, 
with,   therefore,   a  compensatory   overstrain  to  correct,   are  in  the  eye 


Constipation 


Nasal 


Fig.  2. — The  Causes  of  Localized  Headache,  According  to  the  Exact  Site  of  the  Pain. 

(Butler.) 

muscles  themselves,  emmetropias,  asthenopias,  astigmatisms,  hyperme- 
tropias.  After  years  of  compensatory  overactivity  of  certain  muscles,  a 
real  occupation  neurosis  may  set  in  in  the  overstrained  muscle  group, 
showing  itself  in  pressure  over  the  eyes,  frontal  headache,  and  at  times 
various  other  spasmodic  or  neuralgic  phenomena. 

Another  group  concerns  the  entire  position  of  the  head,  which  not  in- 
frequently is  hold  asymmetrically  to  compensate  for  unsymmetrical  pic- 
ture formation  in  the  eyes.  Here  there  develops,  very  frequently,  an  occu- 
pation neurosis  in  the  chief  muscles  that  support  the  head,  with  stiffness 
in  the  neck,  and  deep-seated,  sometimes  parietal,  headache. 

Desk  workers,  literary  workers  particularly,  are  victims  of  this  type 
of  headache. 
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Frontal  headaches  of  a  related  nature  are  found  in  many  individuals 
whose  corrugators  are  constantly  contracted — photophobics. 

Oncoming  deafness,  asymmetries  of  hearing,  possibly  of  smell,  may 
account  for  certain  headaches  of  this  type.  And,  furthermore,  it  is  cer- 
tain that  asymmetries  of  posture,  disproportion  in  the  body  equilibrium, 
can  produce  similar  headaches,  chiefly  occipital.  Certain  experiences  in 
department  stores,  factories,  etc.,  have  demonstrated  the  tendency  for  cer- 
tain positions  to  develop  this  variety  of  headache.  When  the  nature  of 
the  work  was  modified,  so  as  to  permit  greater  freedom,  and  a  more  evenly 
balanced  activity,  right  and  left,  forward  and  backward,  the  resultant 
freedom  from  headaches  has  been  remarkable.  The  backaches  and  head- 
aches of  factory  hands,  seamstresses,  shop  girls,  and  others  working  in 
]iositions  in  which  the  factor  of  asymmetrically  balanced  muscular  activity 
is  constant  can  be  in  large  part  explained. 

Xot  all  of  these  workers  have  such  disorders,  but  they  are  frequent. 
Xeither  is  it  true  that  all  of  the  headaches  of  the  nature  described  are 
due  to  these  asymmetries  of  muscular  activity  which  entails  constant 
stress  upon  one  set  of  muscles.  For  one  to  claim  them  all  to  be  due  to 
eye  strain  implies  a  mental  squint  which,  if  sufficiently  long  operative, 
will  bring  about  an  occupation  neurosis  of  the  logical  faculty — as  a  mild 
affection — a  faddist  of  the  more  intense  grades,  a  crank — in  superlative 
terms,  a  victim  of  a  delusion.  Unfortunately,  all  these  grades  exist;  the 
charlatan,  a  fourth,  fattens  on  the  teachings  of  the  other  three. 

The  treatment  of  these  headaches  is  often  very  brilliant;  by  proper 
glasses,  by  proper  adjustment  of  gait  and  position,  and  by  correct  teach- 
ings, exercises,  and  placements  in  the  various  occupations.  Each  situation 
must  be  met  by  a  complete  analysis  of  the  motor  habits  of  the  individual 
and  their  correction.  In  reaching  a  judicial  estimation  of  any  cure,  care- 
ful consideration  must  be  given  to  the  factor  of  faith,  which  is  a  very 
subtle  and  important  element  in  all  therapeutics. 

Acute,  subacute,  and  chronic  inflammations  of  the  eye  structures  occa- 
sionally give  rise  to  severe  headaches.  These  may  follow  conjunctivitis, 
iritis,  keratitis,  and  particularly  glaucoma.  The  latter  is  of  special  im- 
portance in  its  differentiations  from  neuralgias. 

The  therapeutics  are  specific  for  the  disorder  in  question. 

Nasal  and  Frontal  Sinus  Headaches  (see  Fig.  2,  previously  referred 
to). — The  trigeminus  is  often  markedly  affected  in  nasal  disorders,  either 
mechanically  or  reflexly.  Swelling  of  the  nasal  mucous  membrane  re- 
sults in  the  well  known  heavy  feeling  in  the  head  due  to  a  nasal  catarrhal 
inflammation.  Acute  or  chronic  inflammation  of  the  frontal  and  acces- 
sory sinuses  almost  invariably  produces  headache.  In  acute  frontal 
sinus  disturbance  there  is  a  distinct  frontal  headache,  sharply  localized 
between  the  eyebrows  and  often  very  painful  upon  pressure,  sometimes 
even  to  touch.    Pressure  over  the  malar  bones  may  be  painful  in  catarrhal 
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inflammation  of  the  accessory  sinuses.  Transillumination  reveals  the 
swollen  membranes,  or  the  filled  sinuses.  In  purulent  cases  there  is  fre- 
quently an  extension  of  the  pain  area,  and  pulsation  is  not  uncommonly 
felt. 

Polyps  in  the  nose  are  responsible  for  some  reflex  headaches.  Ob- 
structions which  cause  a  disturbance  of  the  circulation  cause  headaches  in 
the  frontal  areas. 

In  the  nasal  sinus  cases  there  are  usually  accopsory  signs,  which  re- 
quire specialistic  examination. 

The  therapy  must  vary  according  to  the  cause.  In  the  acute  catar- 
rhal cases  small  doses  of  atropin,  combined  with  aconite,  with  local  astrin- 
gent and  emollient  sprays,  are  often  suflicient  to  bring  about  a  cure.  In 
the  influenzal  types  salicylates  can  be  added  to  advantage.  Surgical 
measures  are  necessary  when  there  is  pus;  polyps  or  other  obstructions 
are  to  be  removed,  care  being  exercised  to  avoid  ethmoid  infections. 

Ear  Disease  Headaches. — These  are  often  combined  with  earaches  or 
with  mastoid  pains.  The  pain  is  parietal,  often  widespreading,  and  is 
usually  increased  by  jaw  movements.  Extension  to  the  mastoid,  with 
pain  on  pressure,  is  always  to  be  watched  with  care,  since  brain  abscess 
often  shows  itself  by  such  signs,  following  middle  ear  or  labyrinth  disease. 

Labyrinthine  disease  gives  rise  to  headaches  of  the  same  nature  as 
those  encountered  in  middle  ear  disease.  In  addition  one  encounters 
labyrinthine  nystagmus — rotatory,  horizontal — vertigoes,  cerebellar  gait, 
and  other  symptoms  of  disturbance  of  space  coordination.  An  exhaustive 
application  of  the  Barany  tests  is  needed  for  the  purposes  of  diagnosis 
(see  Vertigo). 

The  treatment  is  usually  palliative  when  the  disorder  is  purely  serous 
or  catarrhal ;  aconite,  belladonna,  heat,  or  surgical  when  there  is  pus. 

Bone  and  Periosteal  Headaches. — These  are  not  frequent.  They  fol- 
low trauma,  or  are  due  to  caries  or  gummata.  Their  localization,  tender- 
ness to  pressure,  and  palpation  features  are  usually  sufficient  to  afford  a 
clew  to  the  diagnosis. 

Here  the  treatment  is  etiological. 

Myositis  or  Indurative  Headaches. — This  is  a  very  distinct  form  of 
headache,  not  uncommon,  frequently  mistaken  for  migraine,  often  of  a 
subacute  or  chronic  nature,  and  readily  cured  by  appropriate  methods, 
although  at  times  requiring  a  comparatively  long  period.  Swedish  in- 
vestigators particularly  have  studied  it,  and  it  has  been  of  late  much 
investigated  by  Cornelius,  Peritz,  and  Edinger,  the  former  two  allying 
the  headache  with  neurasthenia,  for  which  there  is  no  proof. 

I  speak  of  these  as  myositis  headaches.  Edinger  calls  thorn  indurative 
headache,  because  careful  palpation  of  the  muscles  of  the  head,  particu- 
larly at  the  tendinous  aponeuroses  of  origin  or  insertion,  reveals  slight 
thickenings  or  nodular  hardenings,  which  are  often  excessively  painful 


604 


NEUROSES 


to  the  touch,  and  in  wliich  tenderness  is  present,  not  only  during  the 
height  of  an  attack  of  pain,  as  may  be  seen  in  migraine,  for  instance, 
but  remains  permanent. 

The  localization  of  the  more  important  of  these  painful  points  is 
seen  in  the  accompanying  diagram. 

These  correspond,  in  part,  to  the  Valleix  points,  at  one  time  much 
discussed,  and  now  frequently  forgotten. 


Fig.  3. — Location  of  Indurative  Muscle  Headaches.     (Edinger.) 


This  form  of  headache  is  very  frequent  in  women.  At  times  it  is 
extremely  severe,  almost  resembling  an  attack  of  meningitis,  with  agoniz- 
ing pains  in  the  occipital  region  and  nape  of  the  neck.  At  times  there 
is  pronounced  nausea  from  the  agonizing  pain.  There  is  no  elevation 
of  temperature.  On  palpation,  the  forehead,  parietal  and  temporal 
regions  are  rarely  hyperesthetic,  as  is  so  frequently  the  case  in  true  mi- 
graine. At  the  insertions  of  the  muscles  at  the  back  of  the  head  there 
are  excessively  tender  points,  and  at  times  one  finds  nodular  swellings 
in  the  belly  of  the  muscle,  or  at  its  insertion,  sometimes  multiple,  which 
by  deep  massage  may  be  in  part  dissipated. 

In  the  chronic  cases  the  headaches  are  apt  to  be  persistent,  occipital, 
with  periods  of  remission  and  acute  exacerbation.     In  this  period  of  in- 
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crease  the  attack  is  often  like  a  migraine,  may  be  one-sided,  is  more  often 
occipital,  but  may  be  frontal  and  occipital,  but  there  are  rarely  any  vaso- 
motor phenomena,  auras,  etc.  Moreover,  the  pain  frequently  radiates  into 
the  deltoid,  which  is  not  common  in  true  migraine. 

One  feature  of  these  headaches  which  should  lead  one  to  suspect  the 
diagnosis  is  that  other  muscle  groups  are  often  also  involved  with  pains, 
stiffness,  and  diminished  activity;  similar  painful  nodules  and  points 
are  found  in  them  as  well. 

Exposure  to  cold  seems  to  bear  some  etiological  relationship  to  the 
affection ;  hence,  it  is  frequently  spoken  of  as  rheumatic,  which  is  natu- 
rally to  be  interpreted  in  the  lay  sense.  Some  have  expressed  the  idea  of 
swollen  sympathetics,  neuralgias,  and  others  speak  of  uric  acid  deposits, 
results  of  autointoxication.  Quack  masseurs  often  speak  of  these  as 
chalky  deposits,  which  they  can  rub  away,  but  the  exact  pathology  is  un- 
certain; but  deep  massage  is  certainly  curative. 

The  treatment,  then,  is  primarily  by  massage,  which  should  be  begun 
shortly  after  the  acute  period  has  passed. 

The  patient  should  have  a  laxative,  15  gr.  of  aspirin,  or  other  sali- 
cylate preparation,  hot  cataplasma,  hot  bath,  and  then  the  sore  muscles 
should  be  massaged  toward  the  body,  usually  with  the  thumb,  and  at  first 
gently,  but  later  more  and  more  firmly.  The  nerve  trunks  are  at  first 
gently  massaged,  but  after  the  second  or  third  treatment  deep,  strong 
pressure  may  be  applied  with  a  vibratory  motion.  A  mechanical  vibrator 
may  be  used  later  to  advantage. 

A  seance  should  begin  with  five  minutes,  later  extending  it  to  15,  and 
it  usually  requires  biweekly  treatments  for  from  two  to  six  weeks. 

General  measures — tonics,  etc. — may  be  required  in  some  patients  who 
have  become  below  par.  Warm  climates,  free  from  sudden  changes,  are 
helpful,  but  the  best  treatment  is  by  means  of  the  massage  mentioned. 

The  osteopaths  have  helped  many  of  these  patients,  because  the  nature 
of  the  malady  has  been  forgotten  by  most  doctors  of  the  scientific  era. 
Valleix  and  his  contemporaries  described  the  headaches  many  years  ago. 
Their  modern  rerecognition  has  come  chiefly  through  the  Swedish  sources. 


Headaches  Due  to  Intracranial  and  Extracerebral  Causes 
Three  large  groups  may  be  distinguished: 

(1)  Those  dire  to  meningeal  disorder  or  irritation. 

(2)  Those  due  to  new  growths,  causing  pressure  within  and  with- 
out; and 

(3)  Those  due  to  disturbances  of  circulation,  or  disposition  of  the 
blood,  or  of  the  cerebrospinal  fluid. 
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Meningeal  Headaches. — The  headaches  of  acute  meningeal  disorder 
need  not  be  considered  in  extenso  in  this  place.  In  cerebrospinal  menin- 
gitis, tuberculous  meningitis,  acute  meningitis,  from  extension  of  pyogenic 
foci — traumata,  middle  ear,  or  sinus  disease — the  headache  is  very  pro- 
found, and  occurs  early  in  the  disease,  before  other  symptoms  indicate  the 
real  underlying  factors.  Certain  patients  with  poliomyelitis  complain 
first  of  a  headache. 

These  headaches  are  usually  both  frontal  and  occipital.  In  tuber- 
culous meningitis  they  are  in  the  neck  and  the  occiput.  Other  symptoms, 
however,  fever,  stupor,  stiffness  of  the  neck,  convulsions,  paresis,  etc., 
soon  remove  these  headaches  from  the  category  of  those  here  to  be  more 
specifically  dealt  with. 

It  is  to  those  headaches  due  to  a  subacute  or  chronic  disorder  involv- 
ing the  meninges,  and  which  appear  prpminently  and  usually  alone  in 
the  symptom  picture,  before  development  of  other  symptoms,  that  partic- 
ular attention  will  be  directed  at  this  time.  These  are  the  headaches  of 
pachymeningitis  hsemorrhagica  interna,  pachymeningitis  cervicales  hyper- 
trophica,  serous  meningitis,  syphilitic  meningitis. 

In  hemorrhagic  pachymeningitis  the  only  symptoms  may  be  a  local- 
ized, diffuse,  or  persistent  headache,  with  possibly  some  eye  changes,  swol- 
len discs,  or  choked  disc.  The  diagnosis  may  be  impossible  without  skull 
puncture,  and  is  only  suggestive  if  the  common  exciting  causes  may  have 
preceded,  alcoholism,  trauma,  general  paresis,  or  senile  dementia  (Black- 
burn, 1). 

Lumbar  puncture  has  been  of  value  in  some  traumatic  internal  heraa- 
tomata. 

Serous  meningitis,  which  frequently  is  secondary  to  a  purulent  menin- 
gitis, frontal  or  accessory  sinus  disease,  labyrinthitis,  give  rise  to  severe 
headaches,  which  resemble  those  of  a  brain  tumor,  brain  abscess  (q.  v.). 
Choked  disc  is  an  early  sign.  The  headache  frequently  shows  improve- 
ment on  operation  on  the  ear,  mastoid,  nasal  sinuses,  and  is  often  relieved 
by  lumbar  puncture. 

Syphilitic  meningitis  of  the  convexity  or  of  the  base  occasions  severe 
persistent  headache,  which  may  come  on  early  or  late  after  infection. 
In  the  former  case  tlie  pain  is  usually  persistent  and  violent,  often  defi- 
nitely localizable  on  cranial  percussion,  with  attendant  skin  tenderness. 
As  a  rule,  general  pressure  symptoms — choked  disc,  nausea,  vomiting — 
are  absent  from  the  tendency  of  the  disorder  to  spread  superficially.  As 
a  rule,  cerebral  signs  appear  later,  irritative  epileptic  phenomena,  in- 
creased tendon  reflexes,  sensory  signs,  tingling  numbness,  aphasias,  etc., 
occasionally  one  or  more  appear  early.  A  widespreading,  superficial  in- 
volvement is  very  significant  of  syphilitic  meningitis,  especially  when 
conjbined  with  some  apathy,  or  occasional  confusion.  Pupillary  anomalies 
are  not  infrequent — slight  irregularities,  stiffness  to  light. 
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The  blood  Wassermann  is  present,  the  cerebrospinal  Wassermann 
negative,  and  Phase  I  Xonne  not  yet  definitely  known;  cell  count  vari- 
able, usually  some  lymphocytosis. 

In  syphilitic  meningitis  of  the  base  the  headache  is  practically  always 
present.  It  is  very  violent,  occipital,  and  not  infrequently  felt  deep  be- 
hind the  eyes.  The  tenderness  to  percussion  is  not  infrequently  above 
the  eyes.  In  contrast  to  meningitis  of  the  convexity  optic  nerve  changes 
are  more  frequent.  Psychotic  outbreaks  are  not  infrequent  with  a  para- 
noid coloring — at  times  manic,  again  depressed.  Fever  is  only  very  occa- 
sionally present ;  subnormal  temperature  is  not  imusual.  Polyuria  and 
polydipsia  are 'frequent,  and  the  cranial  nerves  are  frequently  involved 
very  irregularly;  the  olfactory  among  the  others,  indicating  frontal  lobe 
localization. 

The  serological  changes  are  similar  to  those  just  noted.  The  treat- 
ment is  by  salvarsan,  or  by  inunctions  of  mercury. 

Tuberculous  Meningitis. — Here  the  headache  is  an  early  sign.  The 
disorder  occurs  particularly  in  young,  poorly  nourished  children  or  in 
adults  with  other  tuberculous  lesions.  In  children  there  is  usually  a  his- 
tory of  an  antecedent  restlessness ;  the  children  are  out  of  sorts ;  they  eat 
badly,  are  peevish  and  irritable,  cross  and  surly,  and  their  sleep  is  broken. 
The  headache  is  usually  intermittent  at  first,  fugacious,  but  later  becomes 
persistent,  and  is  marked  by  ups  and  downs  in  its  severity.  There  fre- 
quently are  also  reflex  pains  in  the  abdomen  and  in  the  chest.  Emacia- 
tion is  apt  to  be  progressive.  This  headache  may  persist  for  months,  with- 
slight  afternoon  and  evening  rise  in  temperature,  before  the  more  pro- 
nounced symptoms  of  meningeal  irritation  occur.  In  others  the  develop- 
ment of  the  more  sinister  symptoms  is  much  more  rapid,  within  a  week 
or  month.  These  are  severe  headache,  stupor,  delirium  or  coma,  and  con- 
vulsions. These  children  lie  in  bed  in  a  semidoze  or  stupor,  with  frequent 
crying  and  grimacing,  marked  restlessness,  throwing  themselves  about. 
Older  patients  show  a  dreamy  delirium,  with  constant  headache.  Other 
sig-ns  of  tuberculous  meningitis  are  to  be  found  in  the  appropriate  chapter. 
After  the  prodromal  headache  stage  is  passed,  the  interests  of  this  chap- 
ter cease. 

There  is  no  treatment  for  the  headache  per  se.  The  diagnosis  is  to  be 
made  and  the  treatment  of  the  tuberculosis  is  to  be  begun  as  early  as 
possible,  but  the  results  are  not  encouraging. 

Some  rare  forms  of  chronic  meningitis,  non-tuberculous,  non-syph- 
ilitic, and  of  obscure  etiology,  give  rise  to  severe  persistent  headaches 
often  associated  with  choked  disc,  vomiting,  and  indications  of  a  hydro- 
cephalus. They  are  extremely  rare.  Oppenheim  has  discussed  them  in 
a  special  section  on  Chronic  Meningitis. 
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Intracerebral  Headaches 

Here  may  be  grouped  the  great  number  of  headaches  due  to  chronic 
encephalitis  of  pyogenic  or  toxic  origin,  to  brain  abscess,  brain  tumor,  or 
arteriosclerosis. 

Here  the  pain  may  be  due  to  meningeal  irritation,  as  in  the  meningo- 
encephalitis of  syphilis,  of  paresis,  of  multiple  sclerosis,  of  alcoholism, 
lead,  etc.,  or  the  pain  is  purely  a  pressure  phenomenon  due  to  a  new 
growth,  tumor,  abscess,  etc.  The  pains  of  arteriosclerosis,  softening,  etc., 
are  certainly  not  explained  on  the  hypothesis  that  the  meninges  alone  are 
capable  of  receiving  painful  impressions.  Since  central  sensory  pains  are 
known  for  the  extremities  in  thalamus  lesions,  it  is  probable  that  there 
are  central  sensory  pains  for  the  fifth  and  other  sensory  cranial  nerves 
giving  rise  to  deep  or  superficial  headaches.  Their  central  representation 
has  not  as  yet  been  satisfactorily  cleared  up  (Miiller,  2). 

Brain  Tumor, — No  attempt  is  here  made  to  distinguish  the  forms. 
Glioma,  endothelioma,  tuberculosis,  gummata,  abscess,  echinococcus  cysts, 
teratoma,  angioma,  etc.,  may  all  give  rise  to  headache,  after  they  have 
reached  a  size  sufficiently  large  to  exert  pressure.  Headache  is  almost  uni- 
versal in  brain  tumors,  yet  it  should  not  be  forgotten  that  it  may  lag  be- 
hind other  symptoms  which  definitely  point  to  tumor,  or  may  be  absent 
almost  throughout  the  entire  course  of  the  growth.  Hard  compact  tumors 
are  apt  to  induce  headache  earlier,  and  it  is  usually  more  persistent, 
whereas  softer  tumors,  such  as  infiltrating  gliomata,  cysts,  myxomata, 
chordomata,  by  reason  of  their  softer  consistency,  permit  of  much  molding 
or  adjusting,  and  pressure  symptoms  are  usually  delayed. 

The  headache  of  brain  tumors  is  usually  very  severe  and  is  persistent. 
It  rarely  intermits,  save,  perhaps,  in  the  earlier  stages,  and  even  in  the 
free  intervals  a  certain  heaviness  is  usually  left.  It  usually  continues 
during  sleep,  and  is  rendered  more  acute  by  jars  and  by  sudden  move- 
ments. Any  act  that  tends  to  increase  the  cerebral  tension  augments  the 
headache:  defecation,  coughing,  sneezing,  taking  of  alcohol,  smoking, 
etc. 

The  localization  varies  considerably;  usually  more  or  less  general  or 
universal,  it  may  be  (though  rarely)  sharply  restricted  to  the  general  site 
of  the  new  growth,  frontal,  parietal,  occipital.  It  may  also  be  found 
that  widespread,  heavy  headache  may  be  combined  with  a  local,  sharply 
defined  one.  To  trust  to  the  site  of  the  pain  as  a  certain  localizing  sign 
is  precarious.  Many  pontine,  and  especially  cerebellar,  tumors  give 
marked  frontal  headaches.  Again,  other  cerebellar  growths  show  ex- 
quisite occipital  pains  and  painful  percussion  points. 

Percussion  of  the  head  should  never  be  neglected  in  studying  brain 
tumors  with  the  view  to  their  localization.     It  is  of  general  rather  than 
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special  localizing  value.  -  Abscess  and  cysts  frequently  show  very  sharp 
local  percussion  tenderness. 

From  headache  or  from  local  tenderness  alone  a  diagnosis  of  new 
growth  of  the  brain  should  not  be  made.  To  it  the  symptoms  of  choked 
disc  or  optic  nerve  changes  should  be  added.  Here  again  both  pain  and 
nerve  changes  may  be  absent,  and  still  there  may  be  a  tumor — this  is  not 
infrequently  seen  in  infiltrating  gliomata,  and  occasionally  in  frontal  lobe 
tumors.  Temporosphenoidal  tlimors  run  their  course  without  much  head- 
ache at  times. 

The  general  signs  of  brain  tumor,  nausea,  vomiting,  motor  pareses, 
sensory  anomalies,  psychical  anomalies,  these  render  the  diagnosis  cer- 
tain, and  often  permit  of  accurate  localization. 

In  cerebral  abscess,  in  addition  to  the  pain,  which  is  often  very  in- 
tense, the  antecedent  history  is  all-important.  Given  a  trauma,  a  sup- 
purative middle  ear  affection,  a  suppurative  frontal  sinus  disease,  when 
one  finds  a  persistent,  intense  pain  developing,  with  temperature  eleva- 
tion, a  brain  abscess  is  probably  commencing.  This  may  oj  may  not  be 
accurately  localized  by  percussion. 

The  therapy  is  exclusively  surgical,  save  in  the  case  of  a  gumma,  where 
an  antisyphilitic  treatment  is  indicated  in  the  presence  of  a  positive 
Wassermann  of  the  blood,  a  positive  Phase  I  Nonne,  and  possibly  a 
leukocytosis  in  the  cerebrospinal  fluid,  which  latter  will  be  negative  to 
Wassermann. 

Headache  and  choked  disc,  it  should  be  borne  in  mind,  may  be  present 
in  multiple  neuritis,  in  lead  encephalopathies,  in  nephritis,  in  chlorosis, 
and  these  should  be  ruled  out  in  the  diagnosis  of  a  tumor  headache. 

Hydrocephalus. — An  increase  of  cerebrospinal  fluid  may  result  from 
a  variety  of  causes,  from  inflammation  of  the  ependyma,  to  blocking  of 
the  aqueduct,  or  to  pressure  on  the  veins  of  Galen.  Such  an  increase  of 
fluid  within  the  ventricles,  independent  of  the  numerous  causes,  will  cause 
intense  headaches.    With  congenital  hydrocephalus  we  have  nothing  to  do. 

The  headaches  of  acquired  hydrocephalus  are  usually  very  intense, 
but  are  subject  to  great  fluctuation  in  intensity.  The  irregularity  of  re- 
mission is  often  strikingly  characteristic.  With  the  headache  are  found 
the  general  symptoms  of  intracerebral  pressure,  choked  discs,  nausea  and 
vomiting,  hebetude,  comas,  diminished  attention,  and,  finally,  various 
paralyses.  Swelling  of  the  head,  exophthalmos,  may  be  present.  The 
percussion  note  is  at  times  modified. 

Treatment. — As  far  as  possible,  the  original  cause  should  be  ascer- 
tained. Surgical  removal  of  a  tumor  or  a  cyst,  antisyphilitic  treatment 
of  a  syphilitic  ependymitis,  tapping  the  ventricles,  lumbar  puncture  are 
all  to  be  tried,  in  addition  to  hydrotherapy,  hot  pack  to  the  head,  and 
other  agents  calculated  to  lessen  serous  exudation. 

The  lumbar  puncture  may  be  repeated  several  times,  or  the  trocar 
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may  be  allowed  to  remain,  permitting  a  few  c.  c.  to  escape  every  minute 
or  so. 

Headache  Symptoms  of  Toxemias  or  General  Disease 

Toxemias. — Chronic  lead  poisoning,  alcoholic  poisoning,  nicotin,  ar- 
senic, iodin,  iodoform,  copper,  opium,  carbon  disulphid,  and  several  other 
toxic  substances  cause  acute  or  chronic  headaches.  In  the  lead  encephal- 
opathies, often  complicated  by  severe  nephritis,  the  headache  is  usually 
diffuse;  in  the  milder  cases  described  as  a  pressure  or  heavy  feeling,  re- 
sembling the  neurasthenic  types  of  headache;  in  the  more  severe  forms 
the  headache  is  extreme,  and  is  associated  with  signs  of  mental  hebetude, 
at  times  convulsive  movements.  The  gum  line,  albumin,  changes  in 
blood  vessels,  the  colic,  the  basophile  granulations  in  the  blood,  neuritis 
signs,  etc.,  all  help  in  the  diagnosis. 

Here  the  therapy  is  directed  toward  prevention  for  lead  workers. 
Greater  cleanliness  is  the  first  requisite.  In  lead  mines  special  masks 
must  be  worn.  In  those  in  which  the  lead  gains  access  through  the  stom- 
ach the  use  of  very  dilute  sulphuric  acid — ^which  should  also  be  free  from 
lead — is  recommended.  I  have  had  no  personal  experience  with  this  rem- 
edy. Hydrotherapy  is  essential  to  aid  elimination,  and  a  fat,  protein, 
and  iron-rich  diet  is  advisable  for  the  reconstruction  of  the  blood  cells, 
the  nutrition  of  the  altered  nerve  cells. 

In  chronic  nicotin  poisoning,  particularly  in  excessive  cigarette  smok- 
ing, occipital  headaches  are  frequent.  These  headaches  are  frequently 
associated  with  pressure  signs,  and  like  other  toxic  headaches  result  from 
neural  and  blood  pressure  changes. 

Acute  alcoholic  indulgence,  acute  morphinism,  are  associated  with 
severe  frontal  headaches.  In  the  former  an  intense  hyperesthesia  of 
the  scalp  is  very  characteristic.  In  the  latter  a  basal  occipital  head- 
ache is  not  infrequent,  associated  with  much  itching  of  the  skin  of  the 
body. 

The  therapeutic  relief  is  quite  obvious,  if  the  toxic  materials  are  still 
operative;  prompt  emesis  and  catharsis  should  be  carried  out.  Washing 
the  stomach  is  very  grateful.  Coffee  or  caffein  is  very  beneficial  in  com- 
bination with  antipyrin  or  phenacetin  and  elixir  of  sodium  bromid. 

Nephritic  Headaches. — These  are  conditioned  in  part  by  toxic  factors, 
in  part  by  circulatory  alterations  within  the  brain.  They  are  particularly 
frequent  in  chronic  nephritis  with  contracted  kidneys. 

The  pains  are  usually  heavy,  rather  than  sharp ;  pressure  or  heavi- 
ness is  complained  of;  more  rarely  acute  pain  in  the  forehead. 

The  presence  of  albumin  in  the  urine,  of  diminished  urea  secretion, 
of  high  blood  pressure,  with  other  signs  of  uremic  poisoning,  of  retinitis, 
point  to  the  diagnosis. 
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The  treatment  is  that  for  this  form  of  nephritis,  which  is  discussed 
elsewhere. 

Diabetic  Headache.' — These  usually  show  as  diffuse  pressures,  with 
heaviness,  with  not  infrequently  irregular  neuralgias,  or  neuritides.  The 
trigeminal  is  often  involved;  often  there  is  a  neuritis  of  the  arms.  Pre- 
ceding a  diabetic  coma  there  is  usually  an  increasingly  severe  headache. 

Sugar  in  the  urine,  high  specific  gravity,  thirst,  itching  skin,  and 
other  symptoms  establish  the  diagnosis. 

Leukemia. — Heavy  headaches  are  present  in  this  blood  disorder.  It  is 
frequently  associated  with  vertigo,  fainting,  and  other  signs  of  anemia. 
Arsenic  therapy  should  be  tried. 

Anemia  and  Ghlorosis.^ — These  give  rise  often  to  intense  headaches,  es- 
pecially in  adolescent  girls.  They  are  frequently  associated  with  trigemi- 
nal neuralgias.  They  are  seen  in  the  poorly  nourished,  overworked  fac- 
tory hands,  and  all  who  have  the  habit  of  taking  the  various  headache 
remedies,  especially  those  containing  acetanilid,  which  of  itself,  in  doses 
over  10-15  grains,  has  a  disastrous  action  on  the  iron-oxygen  interactions 
in  the  red  blood  cells,  thus  introducing  diminished  functional  capacity 
to  the  already  reduced  iron  content  of  the  cell. 

The  cause  for  anemic  headaches  is  not  as  yet  clear,  although  various 
hypotheses  are  advanced,  chief  of  which  is  the  positing  of  an  unknown 
toxic  action. 

The  headaches  are  often  intensely  severe,  are  continuous,  and  involve 
the  entire  head.  , 

The  diagnosis  is  established  chiefly  by  the  color  of  the  patients,  their 
modified  condition,  and  is  corroborated  by  the  blood  findings. 

The  therapy  is  for  the  underlying  condition,  which  is  discussed  else- 
where. 

Gastrointestinal  Headache. — These  are  frequently  of  the  reflex  type 
already  discussed.  The  headache  of  an  empty  and  hungry  stomach  is  an 
example.  Various  forms  of  indigestion  are  similarly  accompanied  by 
dull  or  severe  headaches,  chiefly  frontal. 

In  hyperchlorhydria  severe  headache  is  not  infrequent,  but  more  often 
one  finds  a  sense  of  malaise  and  heaviness.  It  is  seen  in  very  typical 
fashion  in  the  mildly  seasick,  where  hyperchlorhydria  and  heaviness  in 
the  head  are  frequent. 

Many  migraine  attacks  seem  to  have  definite  gastrointestinal  disturb- 
ances as  forerunners. 

The  headache  of  constipation  is  classic.  It  is  most  frequently  a  sense 
of  pressure,  often  relieved  by  a  free  stool. 

Autointoxication  is  not  a  satisfactory  answer  to  the  question — Why? 
Neither  can  one  claim  them  all  to  be  reflex.  Possibly  pressure  anomalies 
are  at  work,  in  which  case  the  filled  venous  channels  of  the  abdomen  are 
responsible  for  the  disturbed  cerebral  circulation.    The  passage  of  a  large 
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stool  cannot  cause  instant  relief  from  any  toxic  factor,  whereas  such  a 
passage  has  an  obvious  effect  upon  the  circulation  and  the  visceral  sym- 
pathetic. 

The  therapy  here  is  obvious,  but,  as  the  treatment  of  constipation  is 
considered  in  the  other  portion  of  this  work,  those  pages  should  be  con- 
sulted. 

The  headaches  of  hepatitis,  cholangitis,  gastroduodenitis  are  due  to 
infection,  to  toxemia,  and  to  fever. 

Post-infectious  Headaches. — Headache  is  often  an  obstinate  after- 
symptom  of  many  infectious  diseases.  This  is  particularly  true  for  in- 
tluenza.  Post-influenzal  headaches  are  often  of  the  greatest  intensity,  and 
when  combined  with  overwork  the  resulting  disability  may  be  extreme. 

The  headache  is  usually  occipital.  It  is  low  in  grade,  rarely  advancing 
to  the  sharp  ache  of  a  neuralgia.  It  comes  on  with  the  slightest  effort 
that  the  patient  makes  to  do  any  mental  work.  Frequently  such  patients 
cannot  read  a  line  in  the  newspaper  without  evoking  a  headache  which 
completely  disables  them.  There  may  be  no  other  symptoms,  and  the 
patient  does  not  suffer  during  sleep,  or  when  walking.  Such  headaches 
may  persist  for  weeks,  even  months. 

Therapy. — Massage  of  the  back  of  the  head,  hot  baths,  frequent 
feeding,  and  a  two  or  more  weeks'  Weir  Mitchell  rest  cure  are  particularly 
valuable.  At  times  the  patient  cannot  rest  in  bed,  in  which  case  gradu- 
ated walks,  riding,  automobiling  are  useful.  Any  tense  directive  effort 
causes  the  headache  to  reappear. 

Free  catharsis  is  desirable.  Combinations  of  bromids  and  analgesics 
are  at  times  necessary.     Opium  is  to  be  avoided. 

Syphilitic  Headache. — Cerebrospinal  syphilis  is  usually  associated 
with  headache,  especially  when  it  is  at  all  active.  In  addition  to  the 
other  signs  of  this  disorder,  the  advancing  neurasthenia,  the  pupillary, 
serological,  and  cytological  changes,  etc.,  which  may  precede  for  many 
months,  even  years,  more  patent  neurological  symptoms,  one  finds  head- 
ache. 

Even  in  the  period  of  eruption  there  may  be  marked  headache.  These 
early  headaches  are  usually  occipital  or  hemicranic;  they  show  a  similar 
tendency  to  those  of  the  later  period,  in  that  they  vary  in  intensity,  in- 
creasing toward  night.  During  the  day  the  pains  disappear  almost  en- 
tirely. 

In  the  later  phases  of  syphilis,  particularly  in  the  cerebrospinal  types, 
the  headache  is  more  variable.  The  nightly  exacerbations  are  present, 
but  are  not  so  conspicuous.  Syphilitic  basilar  meningitis  has  already 
been  noted. 

In  general  paresis  the  headache  is  very  variable.  Many  patients 
complain  of  a  disagreeable  pressure  in  the  head,  others  of  pain — but 
this  is  usually  only  in  the  beginning  of  the  disorder.     In  the  later  phases 
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i  paretics  rarely  complain  of  headsiches,  save  at  times  following  a  convulsive 

seizure. 

The  treatment  is  to  be  directed  against  the  treponema. 


Psychogenic  and  Psychotic  Headaches 

Under  this  head  v^^ill  be  classed  a  large  group  of  headaches.  There 
are  those  headaches  which  certain  patients  develop,  either  as  an  habitual 
selfish  reaction,  to  avoid  exertion,  or  in  response  to  interference  with 
an  individual's  plans.  Such  headaches,  frequently  indulged  in,  have  a 
tendency  to  recur  at  intervals  not  appropriate  to  the  individual's  plans, 
and  contribute  not  only  to  enhance  personal  selfishness,  but  lack  of  re- 
sistance to  more  fundamental  causes  for  real  headache. 

Another  large  group  of  headaches  is  due  to  the  contraction  of  drug 
or  liquor  habits.  The  patient  develops  a  headache  which  demands  its 
relief  by  means  of  morphin,  alcohol,  or  other  stimulant.  There  is  a  great 
deal  of  this  type  of  headache  among  the  well-to-do  classes,  as  well  as  in 
the  world  of  the  demimondaine.  "Really,  my  dear,  I  must  lie  down,  I 
have  such  a  headache,"  is  the  usual  formula  which  precedes  dishabille,  a 
dose  of  drug  or  whiskey,  an  erotic  novel,  and  a  lazy  self-indulgent  hour 
or  so. 

The  treatment  of  this  type  of  headache  as  a  headache  is  only  attempted 
by  the  medical  sycophant. 

With  the  almost  universal  "headache  excuse"  habit — the  usual  plaint 
of  all  autobiographies,  the  theme  of  conversation  in  the  cars,  the  theater 
or  shopping  counter — we  shall  not  deal.  Few  people  go  through  life 
without  some  headache,  probably  no  one  has  as  much  as  he  thinks  he 
has.  The  headache  excuse  habit  is  pernicious :  as  a  symptom  of  general 
dishonesty  it  is  revealing;  as  an  efficient  excuse  it  is  worn  out. 

Many  so-called  neurasthenic  headaches  are  nothing  but  habit  excuse 
headaches.  We  slop  in  our  energy,  our  work,  or  our  efficiency,  and  wo 
rig  up  a  headache  to  explain  it.  Mankind  is  continually  excusing  itself 
for  its  deficiencies,  and  the  headache  is  the  easiest  way  out  of  it,  and,  as 
everybody  uses  the  same  artifice,  it  is  useless  to  protest. 

Neurasthenic  Headache. — Neurasthenic  headaches  per  se  do  exist,  but 
they  are  rarely  found  without  other  concomitant  signs.  Just  as  headache 
with  stiff  pupils,  positive  Wassermann,  positive  globulin  and  cell  count 
in  the  cerebrospinal  fluid  means  cerebrospinal  syphilis,  a  headache  in 
order  to  be  neurasthenic  must  show  definite  fatigue  factors:  character- 
istic ergograph  tracings  in  the  muscular  sphere,  defects  in  attention,  loss 
of  power  in  addition  experiments,  and  a  whole  series  of  psychological 
reactions,  which  the  work  of  laboratory  workers  has  establislied.  A  diag- 
nosis of  neurasthenia  should  be  founded  on  these  alone,  and  every  or- 
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ganic  cause  should  be  rigidly  excluded.  Simon-pure  neurasthenic  head- 
aches are  comparatively  rare. 

When  found,  it  can  be  learned  by  a  proper  mental  analysis  that  emo- 
tional factors  play  a  larger  part  in  the  neurasthenic  reaction  than  does 
so-called  overwork.  AVorry  over  financial  matters,  the  conduct  of  chil- 
dren, love  affairs,  unalterable  and  grinding  bitternesses,  economic  sordid- 
ness,  these  are  a  few  of  the  innumerable  emotional  factors  that  bulk  large 
in  the  production  of  a  neurasthenic  headache. 

The  chief  feature  in  true  neurasthenic  headaches,  but  which  is  not 
by  any  means  sufficiently  definite  to  permit  a  diagnosis,  is  the  sense  of 
weight  in  the  head.  The  pain  is  rarely  acute,  the  head  feels  heavy;  the 
pressure  is  usually  occipital,  but  may  be  frontal  or  anywhere  in  the  head. 
It  may  change  from  place  to  place.  There  are  a  number  of  descriptive 
phrases — iron  bands  about  the  head,  the  weight  of  a  helmet,  etc. — but 
such  characterizations  have  been  seen  in  patients  with  lead  poisoning, 
nephritis,  occupation  neuroses,  brain  tumor,  etc.  An  uncomfortable  sense 
of  dizziness  or  giddiness  often  seems  to  pervade  the  head ;  the  patient  says 
he  cannot  think — everything  is  empty.  This  headache  is  usually  per- 
sistent. It  is  often  worse  in  the  morning,  clears  up  in  the  afternoon  or 
evening,  and  is  made  worse  more  particularly  by  much  talking,  writing, 
or  effort  requiring  much  concentration.  Emotional  excitement  may  drive 
it  away,  but  it  returns  redoubled  in  intensity  and  area  of  extension. 

Irritability  is  a  frequent  general  sign,  and  the  petty  pin  pricks  of 
life  are  borne  with  little  equanimity.  Slight  exhibitions  of  temper — often 
generously  called  temperament — increase  the  discomfort. 

Hypochondriacal  depression  is  frequently  present.  Such  a  depression 
must  be  sharply  differentiated  from  that  of  the  cyclothymic  or  mild  manic- 
depressive  psychosis,  with  its  frequently  appearing  headache  complaint. 

Treatmext. — This  is  found  in  the  chapter  on  neurasthenia  in  gen- 
eral. From  the  present  writer's  viewpoint,  the  general  principles  of 
Dubois'  reeducation  method  are  of  the  greatest  value  in  the  treatment  of 
neurasthenic  headaches. 

Hysterical  Headaches. — Pure  hysterical  headaches  in  the  sense  of  head 
pain  conversions  in  individuals  of  the  hysterical  character  are  here  re- 
ferred to — not  the  thousand  and  one  pseudohysterieal  headaches  which 
have  already  been  designated  the  headache  excuse  habit. 

The  true  types  are  not  frequent.  There  is  one  form  that  is  almost 
characteristic.  This  is  the  hysterical  clavus,  or  boring  pain,  usually 
sharply  localized,  as  though  a  nail  were  being  driven  through  the  skull. 

The  features  of  hysterical  headaches  and  their  treatment  are  here  dis- 
cussed in  the  chapters  on  hysteria  and  on  psychotherapy. 

Cyclothymia. — In  the  mild  attacks  of  manic-depressive  psychosis  one 
finds  a  characteristic  picture  that  should  never  be  overlooked,  since  suicide 
may  take  place,  much  to  the  chagrin  of  the  attending  physician. 
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These  patients  are  mildly  depressed ;  they  refuse  to  permit  their  men- 
tal attitude  to  appear  too  frankly,  for  fear  of  being  considered  mentally 
disturbed,  and  therefore  enhance  their  physical  distresses.  They  fre- 
quently suffer  from  gastrointestinal  disturbances,  and  often  complain 
continuously  of  pain  in  the  head. 

Careful  scrutiny  shows  that  many  of  these  patients  are  rather  slow 
in  their  reactions;  they  talk  and  move  with  less  freedom  than  is  their 
usual  wont,  explaining  it  by  the  heavy  feelings  in  their  head  and  their 
difficulty  in  thinking.  Intelligence  tests — Bourdon,  addition,  etc. — show 
not  the  characteristic  neurasthenic  curves,  but  those  of  retardation.  Fur- 
ther anamnestic  search  will  probably  bring  out  other  "neurasthenic" 
attacks;  perhaps  some  periods  of  busy  activity  and  excessive  well-being; 
not  infrequently  a  frank  outburst  of  excitement  of  varying  duration,  or  a 
frank  depression — "melancholia  over  a  love  affair,"  "financial  worry," 
etc.  The  family  history  may  show  similar  periodic  disturbances  of  a 
mild  or  severe  grade. 

These  are  cyclothymic  attacks,  and  in  the  depressed  stage  the  treat- 
ment calls  for  careful  supervision.  Many  of  these  patients  commit  sui- 
cide.    The  diagnosis  of  "neurasthenia"  has  been  a  fatal  blunder. 

Dementia  Precox. — Hypochondriacal  headachy  ideas  are  very  fre- 
quent in  the  beginning  of  many  dementia  precox  attacks.  They  also 
masquerade  under  the  term  neurasthenia,  more  frequently  under  that 
more  modern  symbol,  psychasthenia.  Here  one  finds  the  characteristic 
beginnings  of  the  habit  disorganizations,  so  well  emphasized  by  Meyer, 
the  shut-in  personalities  described  by  Hoch,  the  predementia  features  of 
useless  day  dreaming  and  half-baked  philosophizing  written  upon  by 
Jelliffe  and  others. 

With  the  frank  outbreak  of  the  psychosis,  treatment  is  possibly  in- 
effectual. It  should  have  begun  in  the  so-called  neurasthenic  or  psychas- 
thenic phases.  The  thorough-going  psychoanalysis  of  the  Freudian  school 
alone  offers  any  hope  of  getting  at  such  patients. 


TREATMENT  OF  VERTIGO 

What  is  to  be  understood  by  the  term  vertigo?  Giddiness,  dizziness, 
and  vertigo  are  used  as  synonymous  terms,  and,  lacking  more  precise 
definition,  will  remain  so  in  the  common  speech.  What  one  patient  will 
complain  of  as  giddiness  will  be  described  by  another  as  dizziness,  and  by 
a  third  as  vertigo. 

Dizziness  in  its  early  origin  refers  to  dullness,  to  confusion.  Its 
early  Anglo-Saxon  form  is  dysig;  dosig  in  the  Danish,  tusic  in  high  Ger- 
man ;  it  was  used  to  include  a  number  of  conditions  of  altered  conscious- 
ness, such  as  the  dull,  confused  states  in  toxic  deliria,  and  in  other  psy- 
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choses,  but  its  original  etymological  significance  has  been  mncli  modified 
in  more  recent  years.  Giddiness  is  even  a  better  term ;  the  Anglo-Saxon 
meant  by  it  a  singing,  with  dancing  or  whirling,  and  therefore  it  more 
nearly  represents  or  expresses  the  chief  features  involved  in  the  true 
vertigoes,  which  word  itself,  derived  from  the  Latin — verto,  I  reel,  I 
turn-^is  almost  an  exact  description  of  the  phenomenon  under  consid- 
eration. 


Fig.  4. — Central  Paths  of  the  VesttbttIxARis.     (Bechterew.) 

Vertigo,  as  here  understood,  is  a  clinical  syndrome,  occasioned  by  a 
number  of  peripheral  or  central  disturbances,  each  leading,  however,  to  a 
disturbance  in  consciousness  of  the  sense  of  static  orientation  in  space. 

This  loss  of  static  sense  orientation  may  be  an  isolated  phenomenon, 
in  which  case  one  can  speak  of  a  pure  vertigo;  but  it  is  apt  to  be  asso- 
ciated with  one  or  more  accessory  phenomena,  such  as  nausea,  vomiting, 
nystagmus,  pain,  deafness,  etc.,  which  accompanying  phenomena  are  of 


TREATMEXT    OF    VERTIGO  617 

considerable  importance  in  localizing  the  mechanisms  involved  and  in  de- 
termining the  nature  of  the  lesions. 

The  majority  of  all  vertigoes  are  labyrinthine  in  origin,  since  this 
organ  is  the  chief  ganglion  for  the  perception  of  spatial  stimuli.  Prob- 
ably all  true  vertigoes  are  conditioned  by  some  involvement  of  the  paths 
of  the  vestibular  nerve,  whose  connections,  however,  are  very  intricate 
and  complex.  A  number  of  reflex  vertigoes  are  known,  but  thus  far  a 
thoroughly  satisfactory  anatomical  explanation  for  them,  in  their  relation 
particularly  to  the  vestibular  apparatus,  has  not  passed  entirely  from  the 
stage  of  probable  inference  to  that  of  anatomical  proof. 

Inasmuch  as  a  rational  therapy  of  the  phenomena  of  the  vertigoes 
must  be  founded  upon  the  physiological  and  anatomical  considerations — 
without  a  knowledge  of  which  no  true  diagnosis  can  be  made — a  brief 
summary  of  such  facts  as  are  at  present  available,  with  some  suggestions 
as  to  clinical  methods  for  testing  disturbed  vestibular  functions,  is  de- 
sirable. 

It  has  been  established  without  much  question  that  the  ear  labyrinth 
is  the  chief  organ  of  the  body  connected  with  the  receiving  of  impressions 
of  its  position  in  space,  particularly  for  the  head.  The  meaning  of  the 
physical  laws  of  gravity  for  the  human  body  is  its  chief  concern.  It  is 
adapted  to  the  mechanical  stimuli  of  these  laws  largely  through  the  otolith 
organ,  which  reacts  to  changes  in  the  incidence  and  degree  of  pressure 
upon  its  sensory  end  organs,  due  to  changes  in  the  specific  gravity  of  its 
surrounding  fluids ;  and  also  through  the  semicircular  canals  which  react 
to  changes  in  position  in  the  three  planes  of  space.  The  slightest  change 
of  the  body  in  space  is  felt  by  this  apparatus,  and  in  the  normally  func- 
tioning central  nervous  system  any  such  change  is  reflexly  reacted  to  by 
appropriate  motor  response.  This  motor  response,  however,  is  a  com- 
plicated mechanism,  and  all  of  its  elements  are  not  thoroughly  analyzed. 
One  of  its  parts  is  that  of  a  reflex  muscular  tonus,  by  which  the  ordi- 
nary posture  of  the  body  is  maintained.  It  is  this  function  that  has  en- 
titled it  to  the  title  of  the  tonus  labyrinth.  Just  what  the  complicated 
intf^rrelations  between  the  proprioceptors  of  the  limbs,  muscles,  joints,  etc., 
which  carry  impressions  of  movements,  strains,  tensions,  etc.,  and  the  re- 
ceptors in  the  labyrinth  may  be  will  not  be  entered  into  here.  Sherring- 
ton (6)  has  analyzed  them  sufficiently.  The  result  is  the  maintenance 
of  the  reflex  posture  of  the  body,  including  the  compensatory  reflexes  in 
the  head,  and  those  muscles  of  the  head  capable  of  changing  the  sense  of 
consciousness  of  position — the  eyeballs  in  particular. 

The  labyrinth  belongs  to  a  series  of  organs,  then,  that  work  with  the 
physical  facts  of  gravity.  It  is  a  part  of  a  great  system  of  connections — 
which  Sherrington  has  designated  a  proprioceptive  system — which  gives 
the  animal,  human  as  well  as  others,  a  definite  attitude  toward  the  exter- 
nal world,  that  is,  space.     It  is  the  most  important  of  these  organs.     It  is 
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connected  in  a  system  with  other  nervous  structures  performing  their  part 
in  the  same  general  function,  and  each  segment  of  the  body  is  caught  up 
in  the  chain  of  connections  from  the  lower  end  of  the  spinal  cord  to  the 
frontal  area  of  the  cortex. 

This  whole  complicated  system  of  end  organs,  fiber  connections,  long 
and  short  fiber  tracts  has  its  chief  center  just  as  every  other  reflex  system 
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has  its  center.  The  chief  center  or  head  ganglion  of  this  whole  proprio- 
ceptive system  is  the  cerebellum.  The  cerebellar  connections  of  the  ves- 
tibular system,  the  vestibulospinal,  vestibulobulbar,  vestibulocerebellar, 
and,  finally,  the  cerebellorubrocortical  components  which  carry  those  fibers 
whose  functioning  is  recognized  in  the  consciousness  of  space  relations 
are  now  fairly  well  known,  not  in  their  entirety,  but  in  their  main  tracts 
and  connections.    Hence,  disease  or  disorder  which  shows  any  perturbation 
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of  the  function  of  orientation  in  space  may  be  more  or  less  accurately 
localized  along  the  fiber  tracts,  carrying  the  necessary  impulses  underlying 
these  functions,  and  an  appropriate  therapy  adopted. 

The  more  precise  anatomical  description,  of  which  the  foregoing  is  a 
general  resume,  as  shown  in  the  work  of  Obersteiner,  Lewandowsky,  yon 
Monakow,  etc.,  may  be  summarized  in  the  following  descriptions  of  the 
vestibular  paths  and  the  accompanying  figures  of  von  Bechterew,  which 
show  at  a  glance  the  chief  anatomical  features  present. 
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Fig.  6. — Scheme  of  Central  Paths  of  the  Vestibularis.  V,  Vestibular;  NY,  Nucleus 
Vestibularis;  ND,  Deiter's  Nucleus;  VC,  ascending  path  from  Vestibular  to  Cerebellum; 
NT,  Tectal  Nuclei;  OL,  Inferior  Oliva;  PY,  Pyramidal  Tract;  L,  Lemniscus;  VII.  Facial 
Nucleus;  VI,  Abducens. 

Nervus  Vestibularis. — The  fibers  of  the  median  acoustic  root  (Lewan- 
dowsky— mixed)  constitute  the  central  prolongation  of  the  bipolar  gan- 
glion cells  which  make  up  the  vestibular  or  Scarpa's  ganglion.  The  per- 
ipheral prolongations  of  the  cells  originate  in  the  walls  of  the  semicircular 
canals.  The  thick  bundle  of  the  median  root  pushes  its  way  between  the 
spinal  trigeminus  root  and  the  corpus  restiform  (inf.  cereb.  peduncle) 
lying  at  first  close  to  the  median  edge  of  the  accessory  spinal  nucleus, 
and  reaches  dorsally  like  the  tines  of  a  fork  toward  the  end  nuclei. 
These  end  nuclei  of  the  vestibular  are  the  triangular  and  the  large  cell 
nucleus. 
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The  Triangulae  Nucleus. — At  the  upper  exit  level  of  the  hypo- 
glossus  laterally  from  the  IX-X  nucleus  there  begins  a  uniform  gray 
area  which  stretches  toward  the  middle  raphe,  pressing  these  nuclei,  as 
the  XII  nucleus  disappears.  It  has  the  form  of  a  right-angled  triangle 
whose  hypoteneuse  is  made  up  of  the  floor  of  the  4th  ventricle.  Cere- 
bralW,  it  develops  more  laterally  and  disappears  in  the  neighborhood  of 
the  abducens  nucleus  (VI).  Throughout  the  entire  region  there  are  found 
disseminated  large  and  small  cells  developed  in  a  thick  network  of  fibers 
showing  no  tendency  to  grouping,  although  the  cells  lie  thick  at  the  medial 
and  ventrolateral  angles.  Further  large  cells  are  commoner  along  the 
entire  ventral  border.  In  Weigert  stained  specimens  the  triangularis  is 
dark  by  reason  of  the  many  interlacing  fibers.  One  sees  above  the  median 
portion  the  fine  fibers  of  the  dorsal  longitudinal  bundle  of  Schiitz.  A 
fairly  circumscribed  and  constant  but  very  small  group  of  cells  lies  in 
the  dorsal  angle  of  this  nucleus,  reaching  dorsally  and  spinally  beyond  the 
limits  of  the  triangularis.  It  is  the  nucleus-funiculi  teretis,  and  has,  so 
far  as  present  anatomical  methods  have  revealed,  only  uncertain  direct 
connections  with  the  triangular  nucleus. 

Large  Cell  Nucleus. — Under  this  term  is  grouped  a  number  of 
separate  nuclei  belonging  to  the  end  station  of  the  vestibularis.  With 
the  beginning  of  the  inferior  cerebellar  peduncle  one  finds  on  the  median 
side  a  quadrangular  area  which  consists  of  round  crosscut  nerve  fibers 
between  which  nerve  cells  are  distributed  (formatio  fasciculata).  Rol- 
ler showed  that  these  fibers  originate  directly  from  the  acousticus,  con- 
stituting a  spinal  acoustic  root.  As  one  passes  cerebrally  the  area  of  the 
gray  substance  (nucleus  descendens)  increases,  and  especially  in  the  up- 
per levels,  at  which  the  fibers  of  the  main  portion  of  the  median  root 
bend  laterally  and  ventrally,  one  finds  a  grouping  of  especially  large  cells, 
which  is  termed  the  Deiter  nucleus.  This  lies  in  the  floor  of  the  4th 
ventricle  in  its  lateral  portions.  In  the  lateral  angle  of  the  ventricle, 
also  dorsolateral  from  these  especially  large  cells,  and  also  reaching  into 
the  cerebellum,  are  small  cells  which  Bechterew  has  regarded  as  special 
endings  of  the  vestibular  nerve ;  the  vestibular  nucleus,  Bechterew's  nu- 
cleus, nucleus  angularis. 

Thus  the  large  cell  nucleus  consists  of  (1)  spinal  acoustic;  (2) 
Deiter's,  and  (3)  Bechterew's,  nucleus.  Cajal  describes  also  a  crossed 
root  of  the  vestibularis  whose  bundles  can  be  traced  along  the  dorsal 
border  of  the  spinal  trigeminus  root  through  the  raphe  and  can  be  fol- 
lowed to  the  other  side  (Bechterew). 

Of  the  connections  of  the  end  nuclei  of  the  vestibularis  those  to  the 
cerebellum  are  the  plainest.  Strong,  somewhat  swollen  bundles  of  nerve 
fibers  go  from  the  Deiter  and  Bechterew  nuclei  dorsally  in  the  cerebel- 
lum. Fibers  from  the  nucleus  triangularis  also  join  them.  The  acoustic 
cerebellar  tract  lies  on  the  medial  side  of  the  inferior  cerebellar  peduncle, 


I 


TREATMENT    OF    VERTIGO  621 

in  the  medial  portion  lateral  from  the  sup.  cereb.  ped.  in  which  a  portion 
also  goes. 

The  majority  of  the  bundles  go  to  the  cerebellar  worm  and  end,  mostly 
crossed,  in  the  nuclei  of  the  roof  (tectalis),  probably  also  in  the  nucleus 
globosus  and  nucleus  emboliformis. 

Within  the  superior  cerebellar  peduncle  portions  it  may  be  said  that, 
according  to  Bechterew  and  Flechsig,  the  Bechterew  nuclei  are  connected 
by  means  of  commissure  fibers  which  pass  out  with  tiie  superior  cerebellar 
peduncle  from  the  cerebellum  and  bend  arcwise  in  the  posterior  angle  of 
the  crossing  of  the  superior  cerebellar  peduncles. 

Of  the  further  connections  of  the  vestibularis  the  following  may  be 
said: 

(1)  The  Triangular  Il^ucleus. — From  the  median  angle  of  the  trian- 
gular nucleus  there  go  numerous,  but  not  arranged  in  bundles,  fibers 
through  the  posterior  longitudinal  bundle  through  the  raphe  and  teg- 
mental areas.  They  probably  constitute  a  central  connection  of  these 
nuclei.  From  the  entire  ventral  edge  of  this  area  there  go  numerous  iso- 
lated fibers  which  go  ventrally  in  fine  groups  deep  into  the  substantia 
reticularis  in  the  region  of  the  cells  of  the  nucleus  lateralis  mediiis. 

(2)  Out  of  the  large  cell  nucleus  strong  fibers  go  in  a  ventromedial 
direction,  partly  crossing  through  the  outgoing  root  of  the  facialis  to  the 
tegmental  region,  and  here  bend  between  the  6th  and  7th  nerve  longi- 
tudinally either  cerebrally  or  caudally.  These  last  fibers  belong  in  the 
ventrolateral  portion  of  the  homolateral  and  partly  heterolateral  anterior 
ground  bundle  as  the  vestibulospinal  tract.  None  of  these  fibers  come 
from  Bechterew's  nucleus. 

Other  fibers  pass  medially  and  as  arcuate  fibers  go  to  the  raphe  and 
the  contralateral  tegmentum,  and  hereby  probably  go  to  the  brain  cortex. 

Tlie  addition  which  the  posterior  longitudinal  bundle  receives  from 
the  largo-celled  nucleus  is  of  importance. 

Further,  it  is  easy  to  find  fibers  which  go  from  the  Deiter's  nuclei  into 
(or  perhaps  only  through)  the  abducens  (VI)  nucleus,  also  not  a  few 
fibers  join  the  corpus  trapezoides  which  originate  from  Deiter's  nucleus. 

Symptoms. — Pure  vertigo  consists  in  the  loss  of  the  sense  of  static 
equilibrium,  and  shows  itself  in  a  variety  of  ways  and  in  varying  de- 
grees, according  to  the  individual  and  his  attitude  in  space — standing, 
lying,  moving,  etc. 

In  the  milder  grades  one  has  the  sensation  of  uncertainty,  one  fears 
one  is  about  to  fall,  forward  or  backward,  or  sideward.  The  slight  reel 
of  the  intoxicated  individual,  while  rarely  a  vertigo,  is  conditioned  by  im- 
pairment of  sensations  of  the  joints  and  muscles  which  is  part  of  the 
proprioceptive  reflex  arc  already  alluded  to.  Other  patients  feel  as  though 
they  were  turning  about  in  space,  others  that  space  is  turning  about  them ; 
objects  are  rotating  about  them  and  they  are  still,  or  they  are  rotating 
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and  the  objects  are  still.  The  optical  illusion,  so  called,  of  the  sense  of 
individual  movement  experienced  by  one  who  is  seated  in  a  non-moving 
train  while  a  train  is  moving  alongside  is  an  illustration  of  this  tvpe  of 
vertigo,  but  here  only  the  cortical  and  optic  fibers  are  involved.     In  some 


Fig.  7. — Scheme  op  iNcosfiNo  Sensory  Fibers  Subserving  Static  Eqtjii;ibrittm.   (Bechterew.) 


circular  panoramic  shows  with  a  rotating  canvas  one  obtains  true  ver- 
tigo sensations.  Rapid  rotation  on  a  piano  stool  will  induce  a  rotatory 
vertigo. 

Or  the  patients  may  have  only  a  sense  of  unreality  of  their  position 
sense;  they  may  be  swimming  or  floating  in  the  air;  consciousness  is 
confused  and  unable  to  record  any  focal  points. 

Various  vertigoes  show  on  effort  to  walk.     The  patients  sway,   the 
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reflex  attempts  at  adjustments  are  underefficient  or  overefficient,  the  pa- 
tient is  steered  to  the  left  or  to  the  right,  or  forward  or  backward,  or 
makes  menagerie  movements,  or  irregular  zigzags,  first  in  one  direction 
and  then  in  another — all  conditioned  by  the  disturbed  efficiency  of  the  re- 
flex apparatus  whose  inadequacy  is  constantly  recorded  in  consciousness 
by  the  sense  of  falling,  and  often  conscious  efforts  at  repair  are  the  occa- 
sion for  the  overcorrection  or  the  undercorrection  of  the  defect.  This  is 
often  true  in  cerebellar  cases,  which  may  show  the  classical  "drunken" 
gait.  The  vertiginous  retro-  or  propulsions  of  the  paralysis  agitans  pa- 
tient are  other  illustrations  of  a  conscious  interference  with  one  of  these 
equilibrium  disturbances.     This  is  allied  to  the  forced  movements. 

Accompanying  phenomena  are  numerous  and  diagnostically  important. 
Nausea,  vomiting,  weakness,  unconsciousness,  pain,  roaring  and  buzzing 
in  the  ears,  deafness,  ataxias,  incoordinations,  asynergias,  adiadokochi- 
nesis,  disturbed  reflexes,  tremors,  forced  movements,  nystagmus,  convul- 
sions, blindness,  mental  deterioration,  etc, ;  these,  singly  or  in  combina- 
tion, are  among  the  many  accessory  phenomena  which  may  be  associated 
with  vertigo,  and  which  by  their  combination  determine  the  diagnosis. 

Clinical. — We  have  limited  our  conception  of  vertigo  to  some  in- 
volvement of  the  vestibular  portion  of  the  proprioceptive  system,  either 
peripherally  in  the  labyrinth  or  centrally  in  the  extra-  or  intracerebral 
or  cerebellar  paths  and  connections  of  the  vestibular  nerve.  Certain  ver- 
tiginous sensations,  however,  are  met  with  which  are  allied  but  remotely 
with  this  conception,  and  these  had  better  be  dealt  with  before  approach- 
ing the  chief  vertigoes. 

The  Veetigoes  of  Impaired  Cerebral  Circulation. — Here  dizzi- 
ness, faintness,  and  partial  or  complete  loss  of  consciousness  are  often 
accompanied  by  vertiginous  sensations.  Here  there  is  a  loss  of  conscious- 
ness of  general  space  relations  which  is  not  related  to  those  of  static  co- 
ordinations, as  it  should  be  in  true  vertigo,  but  is  a  part  of  an  impair- 
ment of  general  consciousness. 

Grave  anemia,  cardiac  defects,  severe  pain,  these  may  occasion  the 
vertiginous  attacks.  They  do  not  properly  belong  in  this  subject,  and 
their  therapy  must  be  sought  under  anemia,  hyperemia,  heart  disease,  etc. 

Reflex  Vertigoes. — A  number  have  been  described,  but  if  a  com- 
plete examination  of  the  labyrinth  be  made  it  has  been  found  that  many 
can  be  referred  here.  This  is  true  particularly  of  the  gastric  vertigoes  so 
widely  described.  Certain  vertigoes  are  frequently  associated  with  a 
chronic  sclerotic  gastritis  in  which  there  is  marked  constipation.  The 
mechanism  of  these  vertigoes  is  not  understood.  They  are  most  frequently 
termed  toxic  vertigoes — from  unknown  and  hazy  indefinite  toxemias. 
Vomiting,  which  is  often  intense,  is  known  to  modify  the  pressure  in  the 
labyrinth,  which,  in  turn,  may  account  for  the  vertigo  in  those  gastric  cases 
not  accompanied  by  any  aural  complications  (Raymond,  5). 
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Akteriosclerotic  Vertigoes. — These  are  usually  associated  with 
hypertension,  which  hypertension  involves  the  cerebrospinal  fluid  and  the 
labyrinthine  fluids  (Lafite  Dupont,  3).  Many  of  the  so-called  arterio- 
sclerotic vertigoes  are  associated  with  tinnitus,  loss  of  high-pitched  tones, 
and  diminution  in  bony  conduction. 

The  proper  therapy  here  is  directed  to  a  reduction  in  the  arterial  ten- 
sion— at  times  even  requiring  lumbar  puncture.  lodids  and  chloral  are 
useful.  It  is  doubtful  that  a  rigid  dietetic  regimen  has  much  effect.  A 
definite  withdrawal  of  excessive  calcium  in  the  diet  may  possibly  retard 
the  calcification,  in  which  case  the  familiar  bread  and  milk,  ideally  pre- 
scribed by  dietetic  savants  for  the  aged  parent,  would  be  anathema 
maranatha. 

Toxic  Vertigoes. — Here  one  may  consider  the  vertigo  due  to  cer- 
tain drugs,  such  as  salicyl  derivatives  (salicin,  quinin,  etc.),  the  nicotin 
series  (tobacco),  alcohols  (veronal,  trional,  etc.).  Both  quinin  and  nicotin 
have  a  specific  toxic  action  upon  neural  elements  such  as  those  of  the  laby- 
rinth and  of  the  retina — tobacco  amblyopia  and  quinin  amblyopia  are  well- 
known  toxic  reactions  which  are  paralleled  by  the  vestibular  reactions 
showing  themselves  in  vertigo.  The  action  of  the  alcohols  on  all  sensory 
fibers  is  sufiicient  to  account  for  alcoholic  vertigoes. 

Certain. rarer  toxic  vertigoes  are  met  with  in  pellagra  (here  probably 
a  sensory  neuritis),  in  Gerlier's  disease — probably  associated  with  involve- 
ment of  the  posterior  longitudinal  bundles  (ocular  muscle  apparatus). 

Vertigoes  which  follow  the  acute  infectious  diseases  are  uniformly  due 
to  secondary  complications  in  the  labyrinth. 

Vertigoes  Associated  with  Epilepsy. — In  certain  patients  petit- 
mal-like  attacks  occur  with  vertigo,  pallor,  confusion,  partial  falling,  tin- 
nitus, and  sometimes  nausea.  These  cases  are  often  differentiated  with 
considerable  diflSculty.  Examinations  of  the  labyrinth  should  decide  and 
determine  the  therapy. 

Attention  should  further  be  directed  to  another  type  of  epileptiform 
convulsions  associated  with  vertigo.  These  are  the  cerebellar  fits  of  Jack- 
son and  point,  with  other  symptoms,  to  disease  of  the  cerebellum. 

Lab3rrinthine  Vertigoes. — These  constitute  90  per  cent,  of  all  of  the 
clinical  varieties.  From  what  has  preceded  it  is  seen  that  the  arterio- 
sclerotic, toxic,  and  reflex  vertigoes  may  be  also  labyrinthine. 

One  of  the  most  pronounced  types  of  labyrinthine  vertigo  is  sea  sick- 
ness. Train  sickness  is  another  variant  of  the  same  disorder.  The  in- 
dividual with  rapid  labyrinthine  reactions  is  apt  to  suffer  from  sea  sickness 
which  is  nothing  more  than  hyperstimulation  of  the  semicircular  canals 
in  which  particular  the  superior  canal  is  the  most  important.  Hence  the 
dramatic  effects  of  a  rolling  sea  in  contrast  with  one  in  which  the  boat 
pitches. 

Treatment. — For  many  patients  there  is  none.     They  must  grin  and 
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bear  it  and  hope  the  boat  does  not  roll.  Many  have  made  up  their  minds 
to  be  sick,  and  sick  they  will  be.  With  the  large  modem  steamships  the 
terrors  of  sea  sickness  have  almost  disappeared. 

Sea  sickness  has  nothing  to  do  with  the  stomach,  and  the  most  elaborate 
antidietary  arrangements  have  little  effect.  The  prospective  ocean  traveler 
should  pay  little  or  no  more  attention  to  his  stomach  than  common  sense 
dictates.  Many  prospective  travelers  fail  to  remember  that  cold,  damp 
weather  is  not  unusual  on  the  ocean  at  all  times  of  the  year,  and  fail  to 
be  provided  with  warm  garments.  The  chilliness  due  to  a  wabbly  vaso- 
motor control — through  the  labyrinth — and  that  of  the  ocean  is  one  of  the 
bugbears  of  the  sea-sick  individual.  Warm  clothing  will  remove  one  ele- 
ment of  this. 

Rooms  about  the  middle  of  the  boat  are  preferable,  but  end  rooms  are 
rare  in  the  new  vessels.  Plenty  of  circulating  air  in  one's  cabin  aids  in 
cultivating  a  normal  state  of  mind  to  the  many  smells  and  stuffy  sensations 
in  ocean  traveling.  Pay  no  attention  to  drafts;  we  strain  at  gnats  and 
swallow  camels  constantly  in  our  superstitions  about  drafts. 

Sensitive  individuals  can  gradually  accustom  themselves  to  the  laby- 
rinthine hyperstimulation  by  reclining  whenever  the  motion  is  appreciable, 
and  reclining  in  such  a  position  that  the  motion  is  least  felt  in  the  superior 
canals.  Thus  they  should  shift  their  chairs  according  to  the  roll  or  pitch. 
When  the  vessel  is  quiet  it  is  best  for  such  patients  to  get  about  as  they 
would  under  ordinary  circumstances. 

It  is  well  for  the  affected  individual  to  recline  from  the  first — and 
preferably  on  deck.  One  would  best  keep  the  eyes  shut  if  the  horizon  is 
bobbing  up  and  down,  as  the  necessary  constant  adjustment  of  the  eye  mus- 
cles aids  in  causing  sickness.  On  very  bright  days  tinted  glasses  help  to 
restrain  the  glare.  An  interesting  series  of  books,  during  the  reading  of 
which  the  traveler  can  close  his  eyes  and  ruminate,  is  advantageous;  too 
continuous  reading  is  not  to  be  advocated.  The  playing  of  cards  is  a  use- 
ful and  advantageous  change.     It  diverts  attention. 

In  lying  down  one  should  lie  as  flat  as  possible — semireclining  does 
not  so  place  the  plane  of  the  superior  semicircular  canal  as  to  cause  the 
least  flow  of  fluid  possible  within  it.  Half  sitting  up  is  as  bad  as  standing 
up.    One  flat  pillow  is  about  all  that  one  should  use. 

Inasmuch  as  it  is  easier  to  vomit  something  than  nothing  sick  in- 
dividuals should  eat.  If  they  lose  one  meal  eat  another.  Nothing  is 
worse  than  the  endless  retching  of  an  empty  stomach,  and  especially  one 
made  more  irritable  by  alcoholics — including  champagne.  The  effect  of 
"champagne"  is  one  purely  of  suggestion,  and  kept  constantly  alive  by  the 
commercial  interests  of  the  dealers.  Alcoholic  beverages  are  of  no  par- 
ticular value  unless  one  takes  enough  to  anesthetize  the  labyrinth.  Those 
accustomed  to  them  will  be  harmed  less  than  novitiates. 

One  should  try  to  eat  immediately  upon  arising  or  sooner.    Here  fruit 
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is  useful.  It  matters  little  what  one  eats ;  those  foods  most  liked  are  best 
Any  food  not  relished  when  well  is  best  avoided.  If  one  detests  clam  broth, 
or  meat  broths,  one  should  not  believe  they  are  panaceas  for  sea  sickness. 
They  are  not.  The  oftener  one  vomits  the  oftener  one  should  eat  or  swal- 
low liquid  food. 

It  is  very  uncomfortable  sitting  in  a  stuffy  dining  room  waiting  for 
one's  food.  Hence  go  to  dinner  just  as  it  is  about  to  be  served,  and  begin 
to  eat  immediately.  After  eating  it  is  a  good  plan  to  lie  down  for  a  short 
time  and  not  stamp  about  deck  under  the  delusion  that  one  is  aiding  di- 
gestion. 

The  unusual  changes  in  habits  are  apt  to  bring  about  constipation, 
especially  when  one  eats  very  little ;  this  is  best  counteracted  by  eating 
more  fruit  and  salads,  drinking  plenty  of  liquids,  or  by  an  occasional  pill 
of  aloes,  aloes  and  mastiche,  or  similar  laxative. 

The  headache  of  seasickness  is  best  combated  by  eating,  by  coffee,  and 
by  small  doses  of  bromids  and  phenacetin.  The  widely  used  headache  mix- 
tures incorporating  caffein  and  antipyrin  in  the  elixir  of  sodium  bromid 
are  useful.  The  sodium  salt  of  veronal  in  doses  of  from  8-10  grains,  given 
by  rectum  in  suppository,  is  a  very  useful  remedy  in  causing  sleep  and  in 
relieving  excessive  irritability  of  the  labyrinth. 

Vestibular  Vertigoes. — At  one  time  loosely  grouped  together  under 
the  term  Meniere's  disease,  the  analyses  of  later  years  have  shown  a  great 
variety  of  these  affections  depending  upon  the  anatomical  site  of  the  le- 
sions. One  must  distinguish  between  (1)  disease  of  the  peripheral  end 
organ,  (a)  partial  or,  (b)  complete — these  are  the  vertigoes  of  partial  or 
complete  labyrinth  disease. 

(2)  Disease  of  the  first  neuron,  (a)  paresis,  (b)  paralysis  of  the  ves- 
tibularis. 

(3)  Disease  of  the  primary  end  nuclei  in  medulla  and  of  Dieter's 
nucleus.  The  latter  gives  a  special  symptomatology  termed  Bonnier's 
syndrome. 

(4)  Disease  in  the  region  of  the  posterior  longitudinal  bundle — asso- 
ciated with  eye  movement  vertigoes. 

(5)  Disease  of  the  nuclear  region  of  the  eye  muscles  in  the  corpora 
quadrigemina. 

(6)  Disease  of  the  pontine  eye  nuclei. 

(7)  Disease  of  central  eye  paths. 

(8)  Disease  of  cerebellum. 

In  disease  of  all  these  regions  vertigoes  are  to  be  expected  by  implica- 
tion of  the  vestibular  nerve ;  the  character  of  the  accompanying  phenom- 
enon, especially  the  nystagmus,  determines  the  location. 

(1)  In  partial  or  circumscribed  disturbance  of  the  vestibular  end  organs 
in  the  labyrinth  the  vertigo  is  associated  with  nystagmus  movements.  The 
nystagmus  is  spontaneous,  and  shows. a  long  slow,  due  to  the  vestibular, 
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and  a  quick  return  movement  due  to  the  tegmental  nuclei,  the  direction 
of  the  quick  movement  naming  the  nystagmus.  Vestibular  nystagmus 
usually  increases  when  the  eyes  are  directed  in  the  direction  of  the  quick 
movement,  and  usually  diminishes  or  ceases  on  looking  in  the  opposite 
direction.  There  is  usually  always  a  combination  of  horizontal  and  of 
rotatory  nystagmus.  Barany  states  that  every  other  form  of  spontaneous 
nystagmus  is  of  intracranial  origin.  If  the  nystagmus  movement,  is  ro- 
tatory and  horizontal  it  must  be  determined  whether  it  is  peripheral  or 
central.  A  peripheral  nystagmus  to  the  right  should  show  on  caloric, 
pressure,  rotation  tests  that  the  right  vestibule  is  functionally  active. 
Should  such  tests  show  an  inactive  right  vestibular  then  the  nystagmus 
must  be  of  central  origin.  If  the  right  vestibular  is  active  then  continued 
observation  of  the  nystagmus  will  alone  determine.  Should  the  nystagmus 
continue  uninterruptedly  24  hours  or  more  it  is  of  intracranial  origin. 
If  it  lasts  a  shorter  interval,  is  interrupted  by  quiet  intervals,  it  may  be 
either  peripheral  or  central.  When  there  is  nystagmus  of  the  well  side 
as  well  which  lasts  about  two  weeks,  gradually  decreasing,  then  a  periph- 
eral disturbance  seems  certain.  Intracranial  nystagmus  is  not  so  apt  to 
diminish. 

The  Meniere-like  attacks  are  either  mild  or  marked.  Buzzing  in  the 
ears  is  rare  in  the  mild  attacks.  There  is  no  impairment  of  hearing:  In 
the  severer  attacks  there  is  little  buzzing,  but  hearing  is  apt  to  be  impaired. 
In  free  intervals  the  nystagmus  diminishes  or  disappears,  the  Barany 
caloric  reaction  is  diminished  on  the  si^k  side. 

Total  destruction  may  be  acute  or  chronic;  the  latter  may  show  no 
symptoms.  The  former  sets  in  with  violent  vertigo,  nausea,  vomiting. 
There  is  marked  horizontal  and  rotatory  nystagmus  of  the  well  side.  The 
slightest  movement  of  the  head  increases  the  vertigo  and  nystagmus  dur- 
ing the  first  48  hours ;  the  latter  gradually  disappears  in  three  to  four 
weeks.  There  is  marked  loss  of  incoordination,  with  tendency  to  fall  to 
one  or  the  other  side.  After  the  period  of  quiescence  of  the  nystagmus 
caloric  and  rotation  tests  show  the  defective  function.  The  galvanic  re- 
action is  not  usually  affected. 

(2)  Disease  of  the  vestibular  nerve  [usually  due  to  tumor  of  base 
(acoustic,  cerebellopontine  angle)  ]  leads  to  similar  reactions.  Here, 
however,  there  seems  to  be  a  difference  in  that  l^eumann  has  found  that 
the  galvanic  reaction  is  reduced  or  lost,  according  to  a  partial  or  complete 
destruction  of  the  vestibular  ganglion.  Other  cranial  nerves  are  here  in- 
volved as  a  rule.  The  cochlearis  is  frequently  involved.  Complete  deaf- 
ness does  not  result.  The  trigeminus  is  also  often  involved  and  pain, 
paresthesia},  or  motor  defects  appear.  Cerebellar  symptoms  may  also 
complicate  the  picture.  The  nystagmus  is  apt  to  continue  in  intensity  with 
tumors,  and  may  be  on  the  sound  as  well  as  the  affected  side. 

(3)  Involvement  of  the  nuclei  (encephalitis,  abscess,  syphilis,  tumor) 
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brings  about  similar  attacks  of  nausea,  vomiting,  vertigo,  and  nystagmus. 
The  symptoms  continue  and  increase  as  a  rule  beyond  the  three  weeks 
ordinarily  seen  in  the  labyrinthine  disease. 

The  method  of  continuous  observation  aids  in  locating  the  diseased' 
focus. 

Bonnier's  syndrome — due  to  implication  of  Deiter's  nucleus  and  con- 
tiguous structures — usually  causes  a  marked  attack  of  nausea,  vomiting, 
vertigo,  and  nystagmus  with  buzzing  in  the  ears  and  deafness  (^leniere's 
syndrome),  with  irradiations  to  the  ninth  and  tenth  nerves  causing  anx- 
iety, tachycardia,  and  hemiplegic  weakness.  The  trigeminus  and  oculo- 
motor are  also  apt  to  be  involved.  Bonnier  has  also  described  peculiar  som- 
nolent attacks  accompanying  his  syndrome.  Little  can  be  done  for  these 
cases  unless  the  focus  is  of  syphilitic  origin. 

(4,  5,  6,  7)  Here  vertigo  and  nystagmus  are  associated  in  various  ways, 
but  the  vertigo  disappears  on  closing  the  eyes.  Here  forced  movements, 
conjugate  deviations,  and  various  skew  deviations  afford  a  clew  to  diag- 
nosis. Caloric  and  other  tests  determine  the  integrity  of  the  labyrinthine 
functions. 

(8)  Cerebellar  vertigoes  have  a  number  of  special  features.  So  far  as 
the  vertigo  is  concerned  they  may  not  be  separable  from  the  labyrinthine 
or  vestibular  vertigoes.  Hearing  symptoms  are  usually  absent.  The 
nystagmus  is  less  apt  to  be  horizontal  and  rotatory,  but  may  be  up  or  down 
or  oblique,  and  is  usually  directed  toward  the  affected  side. 

There  are  usually  also  symptoms  of  a  tumbling  gait  toward  the  site  of 
the  lesion ;  there  are  asynergia  and  usually  adiadokochinesia.  No  real  dis- 
tinction as  to  the  side  of  the  lesion  affected  can  be  gained  from  the  fact  as 
to  the  subjective  or  objective  motion  of  the  objects  during  a  vertiginous 
attack.  Closure  of  eyes  has.no  marked  affect  upon  the  vertigo  nor  upon 
the  gait.     Caloric  and  other  tests  determine  a  normal  labyrinth. 

Tkeatment. — Here  there  come  into  consideration  the  surgery  of  the 
ear  and  the  surgery  of  the  cerebellum  and  cerebellopontine  angle.  All  of 
these  subjects  are  considered  elsewhere  in  this  volume.  The  ear  specialist 
should  treat  the  labyrinthine  cases,  not  the  neurologist.  Rest  in  bed, 
quinin,  and  the  usual  medical  treatment  which  shuts  one's  eyes  to  the  dan- 
ger of  a  suppurative  labyrinthitis,  brain  abscess,  etc.,  is  folly. 

In  the  apoplectic  form  of  the  Meniere's  syndrome  (hemorrhagic  laby- 
rinthitis)— often  mistaken  for  a  cerebral,  or  cerebellar  hemorrhage — the 
patient  must  be  kept  absolutely  quiet,  the  eyes  should  be  kept  closed,  the 
room  darkened,  and  all  noises  excluded  as  far  as  possible — telephone, 
house  bell,  etc.,  shut  off.  Ice  should  be  applied  to  the  mastoid.  Leeches 
are  at  times  of  value.  The  continuous  vomiting  may  be  in  part  relieved  by 
swallowing  cracked  ice.     Surgical  interference  may  be  called  for. 

In  luetic  cases  mercurial  injections,  salvarsan,  or  inunctions  are  called 
for.     It  may  be  noted  that  the  acute  labyrinthine  disturbance  which  has 
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been  known  to  occur  after  the  use  of  salvarsan  is  probably  due  to  the 
syphilis  and  not  to  the  arsenic  (Benario). 

Sodium  bromid,  chloral,  antipyrin,  morphin  offer  the  best  medical 
aids  in  giving  relief  to  these  patients  in  the  acute  stages. 

AuKAL  Vertigoes. — These  may  be  referred  to  briefly,  for  although 
the  vertigo  is  due  to  pressure  upon  the  labyrinthine  fluids  the  main  lesion 
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Fig.  8. — Scheme  of  Ocular  and  Vestibular  Connections. 


may  be  in  the  external  or  internal  ear  (extralabyrinthine).  Removal  of 
cerum  is  the  first  procedure.  A  more  complete  therapy  of  vertigoes  due 
to  intratympanic  exudates,  suppurative,  or  nonsuppurative  middle  ear  in- 
flammation, amylosis  of  the  ossicles,  adhesions  to  the  stapes,  polyps,  chol- 
esteatomata,  etc.,  belongs  within  the  sphere  of  the  diseases  of  the  ear. 

Ocular  Vertigoes. — It  has  been  seen,  from  the  anatomical  discus- 
sion, that  the  nervous  mechanism  of  the  eyes  muscles,  by  which  they  are 
adjusted  to  binocular  vision,  and  by  which  the  knowledge  of  the  horizon- 
tal and  the  estimation  of  distance  is  brought  about,  is  also  connected  up 
by  collaterals  of  the  posterior  longitudinal  bundle  with  collaterals  from 
the  vestibular  apparatus ;  as  may  be  seen  in  the  accompanying  scheme. 
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The  various  illusions,  such  as  moving  of  trains,  etc.,  may  be  accom- 
panied by  vertigo;  car  sickness  is  largely  due  to  the  necessity  for  continu- 
ous rapid  ocular  adjustments,  as  well  as  some  labyrinthine  disturbance. 
It  is  best  treated  by  reclining  with  the  eyes  closed. 

Various  errors  of  refraction,  forms  of  astigmatism,  by  causing  un- 
equal stress  of  muscular  balance,  may  induce  vertigoes.  These  are  relieved 
by  the  proper  glasses,  or  operative  procedure  upon  the  eye  muscles — which 
latter  is  rarely  called  for,  save  by  a  few  faddists. 

Neukasthenic  and  Hysterical,  Veetigoes. — The  majority  of  the 
former  are  abortive  labyrinthine  vertigoes,  or  are  due  to  chronic  otitic 
lesions,  which  are  not  infrequent  accompaniments  in  chronic  neurasthenic 
states.  The  treatment  of  the  ear  condition  is  of  advantage  both  for  the 
neurasthenic  fatigue  and  for  the  vertigo. 

Hysterical  vertigoes  are  rare.  Dizziness  and  mild  vertiginous  sensa- 
tions are  extremely  common,  and  are  reflections  of  fatigue,  mild  chronic 
ear  disturbance,  excessive  use  of  the  eyes  with  ocular  vertigo.  That  such 
sensations  should  be  found  in  hysterical  individuals  can  readily  be  grasped. 
Pseudo-Meniere  attacks  have  been  'described  as  hysterical  in  origin.  I 
have  previously  expressed  the  opinion  that  it  were  better  to  interpret  these 
vertigoes  as  due  to  good  and  sufficient  causes  yet  unknown  than  to  shut 
one's  eyes  to  careful  methods  of  examination  by  calling  them  hysterical. 
Vertigo  is  a  not  uncommon  symptom  in  the  "anxiety  neurosis." 
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Introduction. — Like  headache,  vertigo,  fever,  and  other  general  terms, 
epilepsy,  while  representing  a  characteristic  and  classical  phenomenon,  is 
not  an  entity  in  the  sense  that  it  is  always  the  result  of  similar  causative 
factors.  For  this  reason  science  has  agreed  to  speak  of  the  epilepsies, 
recognizing  their  manifold  nature  and  varying  etiological  factors. 

Such  a  mode  of  approach  is  alone  tenable  if  therapeutic  considerations 
are  to  be  effective.  The  familiar  cry  "treat  the  patient  and  not  the  symp- 
tom" needs  to  be  reiterated  when  the  subject  of  epileptiform  convulsions 
is  under  discussion. 

A  rigid  differential  diagnosis,  then,  is  an  essential.  Such  a  diagnosis 
not  only  should  exclude  convulsive  seizures  not  due  to  brain  diseases,  such 
as  occur  in  hysterical  states,  in  the  compulsion  neuroses,  etc.,  but  it  should 
also  be  directed  toward  a  separation  of  etiological  factors  within  the 
epilepsy  group  proper.  Thus  it  hardly  needs  stating  that  epileptiform 
seizures,  which  not  infrequently  are  the  precursors  of  general  paresis,  call 
for  an  entirely  different  mode  of  approach  than  those  due  to  chronic  alco- 
holism or  to  multiple  sclerosis. 

It  is  here  assumed  that  the  great  mass  of  epilepsies  are  due  to  definite 
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brain  changes.  For  the  most  part  epileptic  convulsions  rest  upon  as  solid 
an  organic  basis  as  general  paresis  or  some  similar  disorder  conditioned 
by  brain  disease.  Yet,  it  is  also  certain  that  transitory  changes  may  take 
place  within  the  cerebral  cortex  which  may  give  rise  to  one  or  more  epilep- 
tic seizures  and  then  recede. 

The  most  characteristic  of  these  changes  is  seen  in  toxic  states,  notably 
in  alcohol,  where  a  tissue  edema  interferes  with  the  normal  functioning 
of  the  complicated  motor  mechanism  of  the  brain.  Such  a  related  tissue 
edema  is  also  seen  in  certain  forms  of  endogenous  or  autotoxemias — the 
acid  intoxications — such  as  are  seen  in  defective  thymus  activities,  in  de- 
fective parathyroid  functioning,  where  it  has  been  inferred  that  there  is 
an  interference  with  the  calcium  intake,  which  in  its  turn  does  not  com- 
bine with  the  body  acids.  In  experimental  thymus  animals  a  well-marked 
tissue  swelling  and  edema  are  present  in  the  nervous  system.  This  tissue 
edema  is  the  cause  of  the  epileptiform  convulsions  seen  in  these  animals 
after  thymus  extirpation. 

The  question  is  still  further  therapeutically  complicated  when  just 
this  general  group  of  cases  comes  under  consideration.  The  possibility, 
even  the  probability,  exists  that  chronic  intoxications  of  the  general  nature 
of  those  just  outlined  can  give  rise  first  to  recoverable — then,  later,  to 
irrecoverable — tissue  changes.  A  toxic  gliosis  is  set  up  which  ultimately 
forms  a  definite  pathological  alteration,  easily  demonstrable  by  histological 
means,  as  Alzheimer  and  others  have  abundantly  proven. 

The  epilepsies  of  nephritis,  of  diabetes,  of  lead  poisoning,  of  alco- 
holism need  only  to  be  mentioned  to  be  dismissed  to  their  appropriate 
sections  for  consideration. 

But  there  are  still  other  conditions  which  may  determine  epileptiform 
seizures  of  a  less  sinister  aspect,  or  they  may  so  closely  simulate  them  as 
to  make  it  extremely  difficult  to  make  a  separation.  In  his  borderland 
studies  Gowers  has  laid  special  emphasis  on  these  phenomena.  They  in- 
clude faints  and  fainting  fits,  vagal  and  vasovagal  attacks,  certain  verti- 
goes— already  treated — and  certain  migraines,  likewise  referred  to  in  that 
section. 

Certain  fainting  spells  bear  a  close  resemblance  to  minor  epileptiform 
or  petit  mal  attacks.  The  more  frequent  mistake,  however,  is  to  regard 
petit  mal  attacks  as  fainting  spells.  When  these  are  cardiac  in  origin  one 
rarely  finds  excitement  following  the  attack,  whereas  in  petit  mal  such 
motor  manifestations  are  frequent.  Proper  cardiac  tonics  also  aid  in  es- 
tablishing a  normal  state  and  clearing  the  diagnosis. 

Vagal  attacks,  due  to  pneumogastric  disturbance,  often  resemble  minor 
epilepsies.  There  is  usually  some  gastric,  respiratory,  or  cardiac  dis- 
tress, with  pain  and  a  sense  of  suffocation  and  of  impending  death.  The 
extremities  are  usually  cold,  from  vasoconstrictor  increase,  slight 
tetanoid    spasms    occur,    with    partial    clouding,    unconsciousness,    and 
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a  certain  mental  heaviness.  These  attacks  usually  last  from  ten  to  fifteen 
minutes,  and  maj  continue  for  an  hour.  Moreover  the  development  is 
gradual.  The  close  relationship  of  these  attacks  to  the  attacks  of  anxiety 
neurosis  of  Freud  should  not  be  overlooked. 

Put  in  tabular  form,  for  the  purpose  of  obtaining  a  quick  review,  one 
may  divide  the  epilepsies,  according  to  strict  etiological  principles,  some- 
what as  follows : 

Tabular  Scheme  of  the  Various  Epileptiform  Convulsions 

1.  So-called  Functional  Epilepsies — not  Epilepsies  at  all: 

Hysteroepilepsy. 

Epileptiform  Attacks  of  the  Anxiety  and  Compulsion  Neuroses, 
Dementia  Precox. 

2.  Epilepsies  of  Gross  Brain  Lesion  (Meningeal,  Vascular,  Paren- 

chyma, or  Bony  Disease)  : 

General  Paresis — Acquired  and  hereditary.    - 

Cerebrospinal  Syphilis. 

Dementia  Precox. 

Brain  Tumor. 

Brain  Abscess. 

Cysts,  Echinococcus,  et  al. 

Pachymeningitis  Interna. 

Syphilitic  Meningitis. 

Tuberculous  Meningitis. 

Serous  Meningitis. 

Bony  Tumor  Skull. 

Bony  and  Meningeal  Injury,  Traumatisms,  Fractures,  etc. 

Multiple  Sclerosis. 

Cerebral  Sclerosis. 

Arteriosclerosis  (Senile,  Alzheimer's  Disease,  etc.) 

Syphilitic  Arteriosclerosis. 

Encephalitides. 

3.  Epilepsies  of  Microscopic  Brain  Disease,  So-called  Idiopathic: 

(a)  Those  conditioned  by  transitory  or  fleeting,  more  permanent 
tissue  changes — chiefly  acute  or  subacute  edemas — or  changes 
in  vascular  supply.  Acute  or  Chronic  Nephritis  (Uremic  Dia- 
betes), Metallic  Toxemias:  notably  bromids,  lead,  arsenic  (in- 
cluding 606),  Herxheimer  Reaction.  Other  toxemias:  Alco- 
hol, COg,  Blood  acting  drugs,  malaria,  parasites — Rabies,  etc., 
Internal  Secretions — Thymus,  Thyroid,  Migraine. 
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(b)  Those  due  to  microscopic  alterations  following  the  acute  in- 
fectious toxemias  (Scatlet  Fever,  Typhoid,  Influenza,  Measles, 
Whooping  Cough,  et  al.). 

(c)  Unresolved  factors,  possibly  toxic:  bacterial,  chemical,  or 
anatomical. 

With  such  a  review  in  mind  the  therapeutics  become  extremely  diversi- 
fied. There  is  no  longer  any  point  to  the  question.  How  shall  we  treat 
epilepsy?  any  more  than  to  the  question.  How  much  does  a  house  cost  in 
N^ew  York  ?  The  question  must  always  be  answered.  Why !  is  the 
epilepsy  ? 

Symptom  Review. — Having  excluded  the  borderland  cases  which  have 
nothing  to  do  with  epilepsy  one  can  plunge  directly  into  the  midst  of  the 
epileptic  medley.  In  this  group  one  distinguishes  at  once  at  least  three 
series  of  phenomena  which  present  widely  differing  aspects,  but  yet  are 
all  constituent  parts  of  the  disorder  when  seen  in  its  fully  developed  form. 
These  are  the  convulsive  seizures,  petit  mal  attacks,  and  the  psychical 
equivalents. 
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The  convulsive  movements  are  most  stereotyped,  and  are  either  gen- 
eral (Hippocratic),  or  localized  (Jacksonian).  The  petit  mal  attacks 
present  a  number  of  minor  variations  to  be  noted  later,  whereas  the  psy- 
chical attacks  present  unusually  wide  modifications  from  the  slightest  in- 
crease in  irritability  to  homicidal  acts,  fugues,  and  other  very  diverse 
symptoms. 

As  this  chapter  is  not  a  treatise  on  the  epileptic  phenomena  only  those 
salient  features  which  are  of  diagnostic  importance  will  be  touched  upon. 

The  Major  Epileptic  Attack. — The  chief  features  of  the  attack 
have  been  described  at  length,  and  with  precision  since  Hippocrates  wrote 
his  treatise  on  "The  Sacred  Disease." 

In  the  classical  major  epileptic  attack  the  patient  suddenly  loses 
consciousness  with  or  without  any  preceding  warning  of  sensation  of  an 
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impending  attack  (aura).  He  may  cry  out,  a  harsh  peculiar  cry,  then 
fall,  and  the  muscles  of  the  body  stretch  out,  in  irregular  progression,  in  a 
state  of  tonic  contraction.  The  fists  close,  the  legs  extend,  the  muscles  be- 
come tense  and  rigid,  in  a  sinuous,  advancing,  and  fairly  deliberate  man- 
ner. The  face  is  distorted,  and  soon  becomes  livid.  Alternations  in  the 
tension  produce  stiff,  slow  contortions,  with  oncoming  remissions  or  with 
progressive  shivers.  Then  a  period  of  convulsive  movements  follows.  Re- 
laxation and  contraction  take  place  in  rapid  alternation,  the  chest  heaves, 
the  body  is  jerked  about,  the  jaws  open  and  shut.  "A  clotted  mass  of 
motion"  is  the  significant  expression  of  Hughlings  Jackson.  The  lividity 
increases;  urine  and  feces  may  be  passed,  and  after  a  period  of  a  few 
seconds  the  patient,  still  unconscious,  ceases  to  jerk,  usually  abruptly,  and 
a  deep  sleep,  lasting  for  a  few  moments  to  several  hours,  terminates  a 
most  gruesome  performance.  On  awakening  the  patient  is  usually  amnesic 
to  all  that  has  occurred,  and  there  are  no  gross  signs  of  altered  motor 
function,  save,  perhaps,  fatigue  phenomena.  During  the  attack  the  pupils 
are  usually  dilated  and  immobile  to  light ;  the  patient  does  not  respond  to 
any  external  stimuli,  even  the  most  painful.  After  the  attack  there  is 
usually  a  positive  Babinski  sign  in  both  lower  extremities.  The  intensity 
of  the  amnesia  may  vary  somewhat,  as  Maeder  has  shown  by  psycho- 
analysis. 

This  is  a  very  general  description  of  the  major  epileptic  attack.  There 
are  numberless  variations  and  modifications  in  the  symptoms  when  viewed 
in  detail.  These  can  be  found  in  the  gi'eat  monographs  of  Fere,  Voisin, 
Binswanger,  Spratling,  Turner,  and  Gowers,  and  in  the  full  discussion 
of  the  text-book  of  Oppenheim,  Starr,  Lewandowsky,  and  the  Osier  and 
Allbutt  Systems  of  Medicine. 

MiKOE  Attacks  or  Petit  Mal. — These  are  extremely  variable. 
Many  patients  will  show  a  preponderance  of  such  attacks — in  others  they 
may  be  rare;  in  still  others  only  petit  mal  attacks  are  known.  The  pro- 
portions are  individual  and  do  not  allow  of  detailed  statement. 

In  these  slight  attacks  there  is  usually  only  a  temporary  lapse  of  con- 
sciousness. The  patient  may  halt  in  his  speech  a  moment,  have  the  sense 
of  being  lost,  and  then  go  on;  they  may  stagger  a  moment,  and  even  sit 
down,  or  lie  down,  and  then  get  up.  There  is  usually  a  premonitory 
blanching,  some  aura,  or  some  slight  twitching  movements  of  the  fingers, 
or  hand,  or  the  muscles  of  the  face.  The  patient  may  then  be  a  little  dull 
or  sleepy,  or  may  go  on  with  her  work  or  play  as  if  nothing  had  occurred. 

As  with  the  major  attacks  one  finds  on  reviewing  a  large  number  of 
cases  great  variation  in  the  minor  manifestations,  yet  the  general  features 
are  very  fixed  and  significant.  The  details  may  be  found  in  the  works 
already  referred  to. 

Psychic  Equivalents. — These  are  more  diverse  in  their  possibilities 
of  variation  than  the  other  series  of  phenomena,  and  in  certain  of  their 
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forms  more  constant.  Occasionally  one  finds  an  individual  in  whom  the 
psychical  equivalents  are  not  known  to  be  accompanied  by  any  of  the  con- 
vulsive or  petit  mal  features.  This  is  rare,  however,  and  can  be  claimed 
only  after  very  searching  analysis  of  the  patient's  life  history.  Many 
patients  with  psychical  equivalents  will  be  found  to  have  had  petit  mal 
attacks,  and  the  majority  have  had  one  or  more  major  convulsive  seizures 
— either  nocturnal  or  diurnal. 

The  psychical  equivalents  vary  from  transitory  states  of  restlessness 
and  irritability  to  prolonged  periods  of  violent  mental  excitement.  In 
some  a  dipsomaniacal  period  is  a  true  psychical  epileptic  equivalent.  Sud- 
den fugues  occur  in  others,  and  the  patients  come  to  their  usual  mental 
state  perhaps  miles  away  from  home.  Some  have  even  crossed  the  ocean 
and  found  themselves  in  foreign  countries  among  strangers  and  those 
speaking  an  unknown  tongue.  Homicidal  acts  may  be  performed  during 
such  an  attack.  In  the  "Mad  Hercules"  of  the  early  Greek  poet  Euri- 
pides such  a  homicidal  act  is  as  strikingly  portrayed  as  in  a  much  more 
modern  text-book  of  nervous  diseases.  Epileptic  dream  states  are  fre- 
quently mistaken  for  drunkenness. 

It  would  lead  too  far  afield  to  attempt  to  outline  the  numberless  vari- 
ants of  the  psychical  equivalents,  many  of  which  are  still  unrecognized, 
even  by  physicians,  but  two  features  should  be  accentuated — these  concern 
the  so-called  epileptic  character  anomalies  and  emotional  storms  on  the 
one  hand,  and  the  more  striking  epileptic  dream  states  on  the  other. 

So  far  as  the  mental  features  of  the  epileptic  are  concerned  much  might 
be  said.  Much  more  stress  should  be  laid  upon  these  than  has  been  usual. 
The  epileptic  character  is  a  fairly  stabile  thing,  the  attacks  are  episodic. 
Hence,  in  diagnosis,  particular  stress  should  be  laid  upon  the  mental  char- 
acteristics of  the  individual  sufferer  from  frequent  epileptic  attacks.  In 
some  such  character  anomalies  develop  more  rapidly  than  in  others,  and 
most  recent  studies  seem  to  point  to  close  correlations  between  the  char- 
acter anomalies  and  the  localization  of  the  nervous  tissue  changes. 

While  a  few  epileptic  patients  show  little  modification  of  intellectual 
capacity  the  greater  number  concerned  show  slowness  and  difficulty  with 
their  mental  processes.  They  grasp  questions  slowly,  and  do  complicated 
mental  computations  with  difficulty.  Striking  results  may  be  obtained  by 
proper  use  of  intelligence  tests,  as  devised  by  Ziehen  and  others,  from  the 
use  of  association  tests  (2),  and  especially  the  reckoning  tests  of  Krae- 
pelin. 

In  some  there  is  a  distinct  deteriorating  process  leading  to  almost 
complete  dementia.  The  idiotic,  imbecile,  and  dcbile  stages  in  juvenile 
epileptics  need  mention  only. 

There  is  often  a  striking  poverty  of  ideas,  which  shows  up  with  as- 
sociation tests.  This  usually  leads  to  an  enhancement  of  the  ego  of  the 
individual  and  an  increase  in  the  emotional  irritability  of  the  patient. 
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This  emotional  change  is  often  very  difficult  to  cope  with  therapeutically. 
The  moody,  selfish,  contentious,  negativistic  epileptic  is  an  exceedingly 
trying  problem  to  manage. 

Careful  analysis  shows  that  these  patients  have  emotional  attacks  in- 
dependent of  the  more  classical  symptoms  of  epilepsy.  They  have  been 
studied  particularly  by  Aschaffenburg.  These  patients  wake  up  depressed. 
They  may  have  had  distressing  dreams,  often  sensual  in  character,  accom- 
panied by  ejaculations.  They  become  sullen  and  resistant,  look  upon  the 
dark,  side  of  everything,  are  reluctant  to  go  to  work,  or  busy  themselves 
about  the  house.  They  may  begin  to  tease  or  to  find  fault,  to  grumble  and 
growl,  at  times  are  profane.  In  asylums  or  sanitaria  they  want  to  be  let 
out,  and  are  apt  to  be  violent  if  opposed  or  argued  with,  often  attacking 
with  great  brutality  those  who  irritate  them.  Even  homicide  may  occur 
as  a  result  of  such  moods,  and  yet  the  patient  knows  what  he  is  doing,  and 
still  is  irresponsible.  Here  the  legal  test  of  irresponsibility,  i.  e.,  of 
"knowledge  of  the  act  and  whether  it  was  wrong,"  is  a  farce.  These  pa- 
tients are  incapable  of  control  by  reason  of  a  brain  disorder :  their  knowl- 
edge of  the  act  is  only  theoretically  impaired. 

These  periods  often  alternate  with  fits  of  depression  and  anxiety.  The 
patients  are  hopeless,  never  expect  to  get  well,  they  are  tired  of  life  and 
want  to  find  some  relief  from  their  discomfort  and  sense  of  incurable  ill- 
ness. Occasionally  these  patients  commit  suicide  while  in  these  depressed 
periods. 

Attacks  of  excitement  with  euphoria  and  motor  unrest  are  also  met 
with,  although  this  is  a  much  less  frequent  mood  than  that  of  depression. 
The  patient  is  then  expansive,  happy,  even  gay,  speaks  rapidly,  may  busy 
himself  much  with  business  things,  or  about  the  house,  may  show  flight  of 
ideas.  They  are  often  extremely  irritable,  commit  violent  acts,  swear,  or 
talk  aloud  for  considerable  periods. 

Some  patients  develop  very  typical  paranoid  ideas,  either  following  a 
convulsive  attack  or  absolutely  apart  from  the  same.  They  become  sus- 
picious, have  ideas  of  reference,  of  being  followed.  They  refer  their  in- 
ability to  hold  a  position  to  their  being  hounded  or  persecuted,  and  then 
they  are  apt  to  develop  hallucinations  of  hearing.  They  often  hear  their 
names  called — they  are  threatened.  This  irritates  them  greatly,  and 
again  one  finds  another  opportunity  for  apparently  motiveless  violent  acts. 
These  acute,  or  subacute,  mental  states  usually  last  only  a  day  or  two. 
They  disappear  as  rapidly  as  they  came.  The  patients  laugh  at  the  idea 
of  their  being  followed,  of  having  heard  threatening  voices,  and  cannot 
imagine  why  people  should  not  understand  them  better,  or  even  assume 
others  to  be  crazy. 

These  types  of  attacks  occur  in  from  seventy  to  ninety  per  cent,  of  all 
epileptics.  From  the  therapeutic  point  of  view  it  becomes  highly  impor- 
tant to  recognize  them  in  order  to  protect  the  patient  from  his  own  rash 
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deeds.  Often  it  is  necessary  to  restrain  his  liberty  for  a  time  in  order  to 
protect  others. 

Another  series  of  phenomena  has  been  referred  to  already.  These  are 
the  peculiar,  and  often  startlingly  weird,  epileptic  dream  states.  They 
are  more  frequently  seen  following  an  epileptic  attack;  occasionally  they 
precede  the  attack — as  in  the  case  of  Hercules,  previously  referred  to — ^but 
they  may  also  occur  apart  from  and  apparently  unrelated  to  the  convulsive 
seizures. 

The  simplest  form  observed  is  that  of  dreamlike  confusion,  which  is 
often  accompanied  by  hallucinations.  The  patients  are  able  to  walk,  but 
they  go  about  in  a  mild  semi-stupor,  as  though  half  intoxicated.  They  see 
faces,  hear  voices,  smell  smoke,  or  hear  bells,  and  talk  about  their  sur- 
roundings as  if  they  were  in  a  daze.  They  frequently  leave  their  work 
and  commence  to  drink,  or  they  start  a  fire  somewhere — especially  the 
young  patients — or  they  go  into  a  store  and  help  themselves  to  anything 
that  pleases  them.  Kraepelin  tells  of  a  patient  who  had  set  fire  to  his  bed 
in  order  to  boil  some  coffee ;  others  have  committed  manslaughter  in  such  a 
mild  dream  state.  Others  again  are  happy  and  go  about  in  a  merry  jovial 
state.  Such  not  infrequently  urinate  on  the  public  highway,  or  show 
their  genitals  in  public,  openly  masturbate,  or  may  make  definite  sexual 
approaches. 

After  the  period  of  dreamy  confusion  has  passed  there  is  a  compara- 
tively absolute  amnesia  for  all  that  has  occurred.  Careful  research  by 
proper  psychanalytic  methods. may  show  occasional  memory  islands,  but 
such  are  disconnected. 

Other  dream  states  show  themselves  in  night  walking.  Such  is  to  be 
distinguished  from  the  frequent  turning,  getting  up  out  of  bed,  and  loud 
talking  of  many  nervous  children.  These  epileptic  patients  often  perform 
complicated  acts.  They  get  up  out  of  bed,  open  and  close  the  door,  de- 
scend the  stairs,  light  the  gas,  or  a  fire,  rummage  about  in  a  closet,  and 
then  return  and  go  back  to  bed  after  a  few  minutes  or  an  hour  or  so. 
Their  movements  are  highly  automatic,  they  avoid  obstacles,  although  oc- 
casionally they  walk  out  of  a  window  and  are  injured  or  killed.  With 
certain  few  individuals  comparatively  simple  conversation  can  be  carried 
on,  poems  recited,  examples  answered,  etc.  The  unobservant  lay  person 
may  not  notice  they  are  practically  asleep  (La  Soranambula). 

The  severest  grades  are  spoken  of  as  epileptic  stupor.  The  patients 
can  eat  and  work,  but  do  so  as  though  in  a  deep  drunken  stupor — they  are 
without  any  real  knowledge  of  what  is  really  going  on  ;  the  amnesia  is  prac- 
tically absolute.  Their  speech  consists  of  a  few  broken  words,  or  interjec- 
tions, although  occasionally  they  show  continuous  rhyming — echolalia 
or  other  types  of  automatic  speech.  Kataleptic  phenomena  are  occasionally 
observed. 

These  dream  states  vary  in  duration  from  a  few  hours  to  two  weeks — 
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in  rare  instances  longer — and  the  course  is  often  characterized  by  variation 
in  the  intensity  of  the  dream  state. 

One  word  should  be  said  about  the  anxious  delirium  states  observed 
in  epileptics.  This  anxfous  delirium  is  one  of  the  most  practically  im- 
portant of  the  epileptic  psychoses,  as  it  occurs  with  comparative  frequency 
in  chronic  epileptics,  and  is  not  associated  with  convulsive  manifestations. 
It  develops  within  a  few  minutes,  or  after  a  few  hours.  There  is  a  period 
of  anxious  depression,  of  dreams,  of  peculiar  sensations  and  haziness. 
Recurring,  almost  stereotyped  (in  the  various  attacks),  hallucinations 
take  place.  The  patient  sees  a  ''black  man,"  or  "red  blood,"  or  "a  devil  in 
a  red  mantle."  Complete  disorientation  takes  place,  hallucinations  in- 
crease, and  then  anxious  delusional  ideas  develop.  He  is  going  to  be  de- 
livered to  the  devils — thrown  in  prison — sent  to  the  gallows,  etc.  "There 
is  a  man  outside  going  to  shoot  him."  "He  is  being  poisoned,""  and  a  host 
of  similar  frightful  ideas  with  visions  reproduce  Dante's  Inferno  within 
him.  He  falls  upon  his  knees,  prays  to  God,  implores  those  about  him  to 
help  him,  or  at  times  is  scornful,  and  even  bitter,  in  his  anxiety.  In  this 
latter  state  such  a  patient  is  often  extremely  dangerous.  He  may  commit 
the  most  ghastly  crime.  He  may  run  amuck  with  inarticulate  cries  and 
bellow  like  an  angry  bull. 

Such  states  persist  a  few  hours,  or  even  a  few  weeks.  The  anxious 
attacks  are  often  mistaken  for  melancholic  states. 

A  number  of  variants  of  these  "dream  states"  are  recorded  in  litera- 
ture. One  is  reported  by  Alzheimer  as  having  persisted  18  months.  Such 
cases,  however,  are  extremely  rare  and  need  the  most  extreme  critical 
scrutiny  to  pass  muster  as  epileptic  dream  states — rather  than  forms  of 
hysteria,  aggravation,  exaggeration,  or  simulation. 

Theeapy 

With  this  symptom  review  in  mind — especially  of  the  mental  features 
— and  with  the  etiological  possibilities  before  one,  one  is  ready  to  start 
on  the  therapeutic  problem. 

Naturally  when  one  glances  at  the  tabular  summary  on  p.  632  the 
suggestion  arises  that  the  majority  of  the  particular  epilepsies  there  men- 
tioned either  are  untreatable  or  that  treatment  is  of  little  avail.  This  is 
far  from  being  the  case,  however.  In  certain  of  the  epilepsies  enumerated 
as  due  to  gross  organic  lesion  the  indications  for  definite  therapy  are  very 
direct. 

Thus,  the  epilepsies  of  cerebrospinal  syphilis,  which  latter  shows  itself 
in  the  form  of  flattened  pachymeningeal  or  leptomeningeal  gummata,  or  as 
a  diffuse  infiltrating  exudate,  or  as  a  specific  endarteritis  of  the  terminal 
vessels  of  the  cerebral  cortex — these  epilepsies  demand  prompt  antisyphi- 
litic  treatment — preferably  by  from  two  to  five  injections  of  salvarsan  in- 
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travenously  after  a  complete  neurological  and  serobiological  status  has 
been  taken.  Most  of  these  syphilitic  epilepsies  clear  up  as  if  by  magic. 
This  is  true  particularly  of  those,  cases  of  infantile  cerebral  syphilis  of 
hereditary  origin,  with  epileptiform  convulsions,  and  at  times  with  various 
grades  of  feeblemindedness. 

While  salvarsan  is  the  ideal  spirochetal  remedy,  other  antisyphilitic 
measures  may  be  employed,  but  they  must  be  vigorous.  Salvarsan  should 
be  used  when  it  can  be  shown  that  spirochetes  are  present  and  active. 
It  is  less  valuable  in  other  stages  of  the  syphilitic  exudates;  in  rare 
instances  in  a  cerebral  gumma  which  may  show  the  serobiological  re- 
actions. 

The  epilepsies  of  brain  tumor,  or  serous  meningitis,  of  chronic  bony 
pressure,  of  depressed  fracture,  of  cystic  formation,  of  pachymeningitis, 
and  other  removable  disorders  require  appropriate  surgical  treatment. 
Such  surgical  treatment  is  not  to  be  recommended,  however,  in  the  ab- 
sence of  definite  indications.  Indiscriminate  surgical  therapy  for  epilepsy 
is  criminal.  The  chief  indications  that  call  for  surgical  interference  are 
the  history  of  a  new  growth  formation,  or  of  that  of  an  accident,  or  old 
injury  that  might  leave  residual  lesions.  A  careful  neurological  status, 
which  points  with  some  degree  of  definiteness  to  a  particular  brain  area  as 
being  involved,  is  imperative.  Here  Jacksonian  attacks  are  of  extreme 
importance  in  determining  the  advisability  as  well  as  the  location,  also  the 
presence  or  absence  of  aphasia,  of  disturbance  of  smell — (uncinate  fits) — 
etc.,  in  which  connection  it  should  not  be  overlooked  that  new  growths  of 
the  temporosphenoidal  lobes  very  frequently  give  rise  to  very  character- 
istic epileptiform  seizures  accompanied  by  hallucinations  of  smell.  Fi- 
nally the  absence  of  the  characteristic  serobiological  reactions  of  syphilis 
— the  four  phase  reactions  of  Nonne,  as  they  may  be  conveniently  grouped. 

Occasionally  a  general  paralysis  shows  itself  first — to  the  untrained 
observer  at  least — as  an  epileptic  convulsion.  A  careful  neurological  and 
mental  examination,  with  the  positive  Wassermann  blood  and  cerebro- 
spinal test,  a  cell  count  of  the  cerebrospinal  fluid  of  over  10  cells  to  the 
cu.  mm.  and  a  positive  globulin  finding,  these  point  without  fail  to 
paresis.  The  neurological  status  may  be  negative,  even  though  less  fre- 
quently no  mental  defect  can  be  made  out  on  the  use  of  the  proper  "intelli- 
gence tests,"  yet  the  serobiological  tests  have  been  shown  to  be  almost 
absolutely  positive. 

At  this  phase  the  proper  treatment  is  more  legal  than  medical.  While 
a  prompt  medical  attack  should  be  made  upon  the  disease  it  is  essential 
that  the  sick  individual  should  be  so  guarded  as  to  prevent  the  dissipation 
of  his  property.  Although  American  jurisprudence  has  not  yet  advanced 
to  the  point  that  the  four-phase  reaction  will  be  accepted  as  proof  of  the 
existence  of  paresis,  the  family  physician  should  not  neglect  his  duty  in 
making  the  interested  parties  aware  of  what  is  likely  to  happen.     He 
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should  do  all  in  his  power  to  put  legal  safeguards  in  operation  to  prevent 
loss  and  destruction,  which  are  bound  to  come  and,  usually,  all  too  quickly. 
This  is  preventive  medicine  of  the  highest  order. 

The  therapeutic  art  is  dumb  in  the  face  of  the  epilepsies  of  mul- 
tiple sclerosis,  of  tuberous  sclerosis,  of  the  various  scleroses  following 
encephalitis,  etc.,  so  frequently  found  in  the  epileptic  brain.  Here  the 
etiological  diagnosis  cannot  be  made — save  for  multiple  sclerosis — before 
autopsy. 

In  passing  over  to  the  group  of  the  so-called  idiopathic  epilepsies  it 
may  again  be  stated  that  they  are  due  to  definite  brain  changes,  but  that 
these  possibly  are  not  always  structural  changes,  or  are  structural  only  in 
the  sense  of  a  change  in  the  protoplasmic  character  of  the  cells — such  as 
occurs,  for  instance,  in  simple  toxemic  states. 

We  are  not  here  concerned  with  the  therapy  of  uremia,  nor  of  diabetes, 
nor  yet  of  the  metallic  poisonings,  all  of  which  may  cause  epileptiform 
convulsions.  The  diagnosis  made,  the  therapeutic  indications  are  self- 
evident. 

In  the  group  of  the  epilepsies  due  to  disturbance  of  the  internal  secre- 
tions science  is  not  yet  on  firm  ground.  It  may  be  stated,  however,  that 
certain  epilepsies  exist  which  are  due  to  defects  in  metabolism.  Mun- 
son's  (3)  able  summary  shows  the  present  status.  Parhon  has  gathered 
the  evidence  from  another  angle. 

It  must  be  confessed  that  the  therapeutic  use  of  thyroid,  thymus,  ova- 
rian, testicular,  and  other  organic  substances  has  not  given  many  striking 
results,  but  this  failure  may  be  due  to  the  fact  of  its  indiscriminate  use — 
the  failure  to  select  those  epilepsies,  for  treatment  by  such  means,  that 
are  due  to  metabolic  defects.  Here  the  obvious  difficulty  arises:  How  is 
one  to  determine  that  the  epilepsy  is  due  to  a  loss  or  surplus  activity  of 
one  or  more  internal  secretions  ?  It  is  only  by  a  process  of  rigid  differen- 
tial diagnosis,  a  sharp  eye  open  to  other  concomitant  symptoms  of  dis- 
order of  the  internal  secretion,  and  their  empirical  trial. 

Thus  in  the  epilepsies  observed  in  castrated  women  the  therapeutic 
approach  is  often  evident.  It  is  further  apparent  that  there  are  physio- 
logical castrations  from  ovarian  disease  in  which  a  like  therapeutic  attack 
would  be  relevant. 

The  menstrual  epilepsies  need  to  be  carefully  studied  along  this  same 
line  of  thought,  and  the  menopause  epilepsies  as  well. 

There  are  frank  epilepsies  in  subacute  or  partly  developed  myxedemas. 
Here  proper  attention  should  be  given  to  the  thyroid.  Thymus  disease 
is  responsible  for  certain  epilepsies. 

Finally  the  general  problem  of  the  metabolism  of  calcium  should  re- 
ceive attention,  especially  in  its  perturbations  due  to  thymus,  or  parathy- 
roid disease,  and  also  in  its  relations  to  the  acids  of  the  gastrointestinal 
tract.     Certain  epilepsies  show  disturbances  in  the  usual  calcium  inter- 
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change,  and  such  epilepsies  are  much  benefited  by  administration  of  the 
calcium  salts,  or  a  substance  rich  in  such  salts. 

General  Mode  of  Treatment 

After  all  is  said  and  done  we  are  still  in  the  position  that  all  the 
groups  of  cases,  apart  from  the  few  that  respond  to  special  modes  of  treat- 
ment, arsenic,  mercury,  iodids,  secretion  therapy,  etc.,  can  be  much  bene- 
fited by  general  treatment  along  general  lines.  These  general  lines  are 
here  indicated  at  the  end  of  this  article,  rather  than  in  the  beginning,  be- 
cause the  epileptic  has  been  too  much  regarded  as  a  general  rather  than  a 
special  problem.  He  has  beeA  ^'herded  with  the  bunch,"  so  to  speak,  and 
individualization  has  been  too  often  neglected.  He  is  given  bromids,  laxa- 
tives, and  general  advice,  but  is  neglected  as  a  scientific  problem  in  in- 
dividual differential  diagnosis. 

Prophylaxis.- — How  far  can  the  various  epilepsies  be  avoided  ?  If  the 
etiological  factors  referred  to  in  this  article  are  of  the  importance  at- 
tributed to  them  it  is  seen  that  the  problem  of  the  epilepsies  and  their 
prevention  extends  into  the  broad  fields  of  preventive  medicine  in  general. 
Every  disease  in  childhood  should  receive  the  best  possible  treatment,  and 
not  even  the  minor  ailments  should  be  neglected,  especially  if  its  infec- 
tious agent  is  one  that  has  special  affinity  for  the  nervous  system.  This 
is  particularly  true  for  influenza  and  for  whooping  cough,  also  for  syphilis 
and  alcohol. 

What  can  one  answer  in  regard  to  the  question  of  marriage  ?  This  is 
confessedly  a  difficult  factor.  In  those  instances  in  which  the  epileptic 
attacks  are  the  result  of  purely  accidental  factors,  trauma,  severe  illness, 
encephalitis,  it  is  difficult  to  see  wherein  there  can  be  any  inheritance  of 
an  acquired  character.  But  perhaps  there  may  be  factors  behind  in  the 
individual  which  have  determined  an  epilepsy  in  those  who  have  acci- 
dentally acquired  it.  In  this  case  the  presence  of  an  epilepsy  determiner 
would  be  a  serious  thing  to  hand  down. 

The  question  can  receive  an  answer  only  by  an  appeal  to  experience. 
Such  appeals  in  the  usual  statistical  studies  have  only  just  begun  to  be  of 
value.  Davenport  and  Weekes  (1),  in  their  study,  have  given  us  the  most 
searching  analysis  of  this  question  ever  attempted.  While  it  is  certain 
that  the  material  utilized  in  their  study  constitutes  the  worst  portion  of 
the  community,  neuropathically  speaking,  their  conclusions  should  be 
carefully  considered. 

They  show  from  their  field  study  work  that  such  a  method  for  the 
study  of  epileptic  families,  combined  with  the  modern  biological  methods 
of  analysis  of  hereditary  data,  constitutes  a  vastly  improved  means  of 
enquiry  into  inheritance  of  epilepsy.  Epilepsy  and  feeblemindedness 
show  a  great  similarity  in  behavior  in  heredity,  supporting  the  hypothesis 
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that  each  is  due  to  the  absence  of  a  protoplasmic  factor  that  determines 
complete  nervous  development.  When  both  parents  are  either  epileptic  or 
feebleminded  most  of  their  offspring  are  so  likewise.  Other  conditions 
named,  migraine,  chorea,  paralysis,  and  extreme  nervousness,  behave  as 
though  due  to  a  simplex  condition  of  the  protoplasmic  factor  that  condi- 
tions complete  nervous  development,  i.  e.,  persons  belonging  to  these 
classes  usually  carry  some  wholly  defective  germ  cells.  Such  persons  may 
be  called  "tainted."  When  such  a  tainted  individual  is  mated  to  a  de- 
fective about  one  half  of  the  offspring  are  defective.  When  a  simplex 
normal  is  mated  'to  a  defective  about  one  half  of  the  offspring  are  normal ; 
the  others  defective  or  neurotic.  When  both  parents  are  simplex  in 
nervous  development,  and  "tainted,"  about  one  quarter  (actually  30  per 
cent.)  are  defective.  The  proportion  of  tainted  offspring  is  not  noticeably 
higher  when  both  parents  show  the  same  nervous  defect.  I^ormal  parents 
that  have  epileptic  offspring  usually  show  gross  nervous  defect  in  their 
close  relatives.  While  they  recognize  that  "epilepsy"  is  a  complex,  yet 
they  conclude  that  there  is  a  classical  type  numerically  so  preponderant 
that,  in  the  mass,  "epilepsy"  acts  like  a  unit  defect.  They  state  that  their 
data  point  to  a  poisoning  in  slight  degree  of  germ  cells  by  alcohol,  but 
conclude  that  the  evidence  is  hardly  crucial.  That  there  is  evidence  that 
in  epileptic  strains  the  proportion  of  epileptic  children  in  the  latest  com- 
plete generation  is  double  that  of  the  preceding;  but  there  is  no  evidence 
that  in  these  epileptic  strains  the  average  number  of  children  in  a  fra- 
ternity is  greater  than  in  the  population  at  large.  The  most  effective  mode 
of  preventing  the  increase  of  epileptics  that  society  would  probably  coun- 
tenance is  the  segregation  of  certain  groups  of  epileptics  during  the  repro- 
ductive period. 

These  conclusions  are  in  need  of  some  modifications.  Some  of  them 
are  not  true;  thus  the  epileptic  parents  may  have  perfectly  healthy  chil- 
dren and  so  may  feebleminded.  They  are  overstated,  but  the  general 
trend  is  worthy  of  attention.  Should  an  epileptic  patient  come  into  the 
office  and  ask  advice  regarding  the  advisability  of  marriage,  the  answer 
should  only  be  made  after  a  complete  study  of  the  family  trees  of  both 
parties  involved,  and  of  the  individual  etiological  factors  in  the  case  under 
review. 

There  are  epilepsies  of  so  purely  accidental  a  nature  that  transmis- 
sibility  does  not  take  place  when  the  stock  is  healthy.  But  it  is  not  always 
simple  to  draw  the  distinction  between  such  a  purely  fortuitous  epilepsy 
and  one  that  appears  accidental,  but  which  in  reality  has  been  determined 
by  specific  resistance  absence  factors,  the  accidental  causative  factor  having 
made  a  latent  possibility  effective.  When  the  contracting  parties  each 
have  had  neuropathic  taints  the  results  for  the  progeny  will  be  apt  to  be 
disastrous. 

But  may  not  marriage  still  be  considered  if  conception  be  prevented  ? 
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This  may  be  the  next  form  of  the  question  if  the  physician  has  offered  ob- 
jections to  the  marriage  of  the  parties  under  consideration. 

Here  other  features  of  an  entirely  different  character  enter  into  the 
problem.  The  answer  is  not  simple.  In  the  first  place  it  is  not  possible 
always  to  prevent  conception.  If  conception  takes  place  one  is  face  to 
face  with  the  question  of  abortion.  The  out  and  out  eugenist  will  not 
balk  at  the  answer.  Whether  his  attitude  should  prevail  may  well  be 
made  the  subject  of  an  extensive  discussion,  and  every  physician  meeting 
this  problem  must  consider  it  on  its  own  ground  in  the  light  of  all  the 
facts. 

Furthermore  the  method  of  preventing  conception  easiest  available, 
i.  e.,  the  wearing  of  a  condom,  is  for  many  individuals  extremely  diffi- 
cult. Here  a  choice  of  two  evils  must  be  fairly  put  up  to  the  individual 
with  a  strong  accent  on  the  fact  that  relative  celibacy  does  one  little 
harm  after  all.  For  either  party  an  unsatisfied  sexuality  runs  the  risk 
of  the  development  of  an  anxiety  neurosis.  This,  however,  is  a 
much  more  readily  handled  proposition  than  that  of  an  epileptic  child 
or  children. 

An  examination  of  the  tables  of  Davenport  and  Weekes  (1)  demon- 
strates that  the  brothel  is  no  solution  of  the  difficulty.  It,  in  fact,  is  an 
enormous  element  in  creating  the  conditions  not  only  in  the  epileptic 
camp,  but  in  that  of  the  neuroses  and  psychoses  in  general.  Man's  sub- 
jection to  the  domination  of  nature's  primal  instinct  and  its  forcible  de- 
termination to  the  sexual  object  have  created  the  brothel,  and  with  it  many 
of  the  problems  of  neuropathic  heredity.  Hence  we  should  not  look  to  the 
concubine  nor  to  the  prostitute  for  help  in  this  question. 

That  reduces  us  to  the  duty  of  inculcating  the  principles  of  the  subli- 
mation of  man's  libido  if  we  are  to  permit  marriage.  Such  sublimations 
come  about  through  the  avenues  of  religion,  of  art,  of  philanthropic  work, 
of  the  constructive — not  the  obstructive — type.  The  cultivation  of  the 
pleasures  of  the  mind  so  dear  to  ancient  as  well  as  to  modem  philosophers 
is  one  of  the  necessary  features  in  such  a  program  of  efficient  sublimation, 
and  is  one  upon  which  too  much  stress  cannot  be  laid. 

Nature  study  is  an  ever  ready  coadjutor  in  this  fight  for  a  balance 
between  the  exercise  of  the  sexual  instinct  and  the  forces  of  an  eugenic 
intelligence.  It  combines  the  necessary  physical  outlet  so  efficiently 
cultivated  by  the  Greeks  in  their  gymnastic  and  out-of-doors  exercises 
with  the  study  of  those  questions  of  life  and  heredity  which  the  individual 
himself  is  trying  to  understand  and  to  solve  for  his  own  sake  and  for  the 
good  of  humanity. 

But  turning  from  the  problem  of  averting  difficulties  to  those  more 
imminent,  what  must  be  the  attitude  toward  the  children  of  an  epileptic 
father  or  mother,  or  of  those  where  epilepsy  simply  enters  as  a  possible 
lurking  danger  ?    In  one  sense  these  children  labor  under  the  ban  of  a  pos- 
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sibility,  and  even  a  probability,  according  to  the  strength  of  the  absence 
character  in  the  germ  plasm  of  the  parents. 

For  the  many  in  the  population  of  our  large  cities  the  problem  has 
no  practical  solution.  One  can  speak  of  it,  but  what  can  be  done  ?  Noth- 
ing! Each  case,  however,  may  be  made  the  burden  of  an  appeal  to  one 
of  the  philanthropic  group  in  search  of  his  or  her  own  efficient  and  saving 
sublimation. 

It  is  perhaps  a  pretty  dream,  but  one  can  hope  to  see  a  class  of  phil- 
anthropic workers  themselves  endeavoring  to  compensate  for  the  families 
denied  them,  by  reason  of  the  epileptic  burden,  by  occupying  themselves 
with  the  children  of  the  class  just  mentioned. 

Just  what  to  advise  such  workers  to  do  has  its  difficulties.  On  the 
one  hand,  we  may  stimulate  their  interest  in  the  epileptic  colonies  now  in 
operation,  or  those  planned,  or  those  that  should  be  planned.  It  is  not 
enough  to  have  such  colonies — they  must  be  wisely  managed.  The  board 
of  directors,  made  up,  we  may  in  time  hope,  of  individuals  keenly  alive 
to  the  problems,  should  work  w4th  all  their  energies  to  increase  the  equip- 
ment, make  life  a  comfort  and  strive  to  eliminate  the  tendency  to  routin- 
ism  that  settles  upon  most  community  endeavors. 

From  the  organization  of  "Our  Lady  of  Lourdes,"  in  France,  one  can 
learn  many  valuable  lessons  in  organized  charity — both  Avhat  to  do  and 
what  not  to  do;  for  there  is  an  individualization  there  that  is  well  worth 
emulating.  It  would  not  be  impossible  to  learn  the  name  and  obtain  the 
record  of  every  epileptic  in  a  community  if  there  were  philanthropic 
workers  who  would  throw  themselves  into  such  a  work.  Over  one  hundibed 
years  ago  all  of  the  mentally  disordered  were  carefully  counted  and  listed 
in  a  Bavarian  principality  of  70,000  individuals,  and  an  attempt  made  at 
that  time  to  learn  somewhat  of  the  causes  of  mental  disorder.  It  is  not 
surprising  that  Bavaria  stands  as  the  leader  of  the  work  to-day  in  this 
same  movement. 

Such  an  individualization  is  the  only  w^ay  to  get  at  a  problem  of  this 
type,  then,  after  the  need  is  recognized  in  its  details,  an  efficient  utiliza- 
tion of  private  and  state  help  is  possible. 

The  various  State  Charities  Societies  are  doing  an  enormous  work  of 
this  nature,  and  they  should  be  encouraged.  Personal  experience  has  led 
to  the  opinion  that,  like  most  other  institutions  in  this  country,  that  of  the 
philanthropic  workers  as  well  shows  diffuseness  of  effort  and  lack  of  cen- 
tral organization.  That  which  the  Roman  Catholic  church  has  been  at- 
tempting for  years  in  its  systematic  plan  of  apportionment  in  its  work 
might  well  be  emulated  in  every  large  community.  Religious  and  phil- 
anthropic workers  do  too  much  overlapping.  They  should  all  get  together, 
apportion  their  territory,  and  each  cultivate  their  own  garden,  and  look 
after  the  poor  and  needy  in  a  much  more  systematic  manner.  The  phy- 
sician of  the  country  can  help  immensely  in  the  epileptic  problem  by 
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preaching  and  organizing  such  nnification  of  methods  of  dealing  with  this 
philanthropic  work. 

The  treatment  of  the  average  epileptic  should  be  in  a  proper  institu- 
tion, in  fact,  the  ideal  treatment  cannot  be  carried  out  elsewhere.  This 
becomes  apparent  in  view  of  the  mental  state  that  has  been  pointed  out. 
There  are  certain  individuals,  it  is  true,  who  are  able  to  get  along  in  the 
ordinary  social  milieu,  but  they  are  in  the  minority.  In  consideration  of 
the  enormous  extension  of  this  symptom  group,  however,  there  are  a  great 
many  such  individuals,  and  our  treatment  may  be  divided  into  several 
sections. 

Prophylaxis  of  Attacks. — General  prophylaxis  from  the  eugenic  side 
has  already  been  considered.  Here  only  the  constitutional,  hygienic, 
dietetic  sides  will  be  touched  upon. 

Here  marked  individualization  is  necessary.  It  is  necessary  to  take 
into  consideration  the  social  and  economic  situations,  the  character  of  the 
work  of  the  individual,  and  the  demands  made  upon  him.  It  has  been 
known  for  centuries  that  emotional  excitement  and  mental  overwork  are 
disastrous  features  for  this  class  of  individuals,  and  Hippocrates  taught, 
what  is  true  unfortunately  for  a  few  patients  only,  that  a  very  carefully 
regulated  life  may  alone  be  sufficient  to  bring  about  a  cure  in  certain  in- 
dividuals. Such  a  careful  regulation  is  particularly  important  iji  the 
early  stages  of  the  illness. 

While  some  modification  in  the  mode  of  bringing  up  these  individuals 
may  be  necessary  it  is  not  required  that  they  give  up  all  intellectual  work, 
stop  school,  etc.,  etc.  A  certain  amount  of  training  is  very  essential,  but 
if  attacks  mount  up  in  frequency  under  a  full  day's  work  it  should  be  re- 
duced to  four,  three,  or  even  one  hour.  The  work  of  the  day  should  be 
planned  with  regular  work  and  regular  pauses. 

If  the  attacks  come  on  in  later  years  an  entire  modification  of  the  life 
plan  may  be  called  for.  Farming,  gardening,  poultry,  and  out-of-door 
work  is  in  general  the  class  of  work  best  suited  to  the  majority  of  these 
individuals — due  attention  being  paid  to  the  disadvantages  of  the  sum- 
mer's heat  and  excessive  cold,  and  to  the  dangers  from  contact  with  cer- 
tain tools,  horses,  wagons,  etc.,  in  case  of  attacks.  Many  of  the  institutions 
for  caring  for  epileptics  have  carried  out  the  possibilities  of  industrial 
cures  to  fruitful  ends,  and  smaller  institutions  can  well  model  after  them. 
Nothing  is  worse  for  the  average  epileptic  than  to  be  sitting  round,  doing 
nothing  all  day.  Journeying  from  place  to  place,  seeing  new  scenes,  etc., 
is  also  bad  for  the  average  case. 

It  should  not  be  overlooked  that  very  frequently,  in  the  very  beginning 
of  an  epilepsy,  especially  if  it  sets  in  stormily  with  frequent  attacks,  ab- 
solute rest  in  bed  is  good  treatment. 

The  dietetic  management  of  the  epileptic  is  an  immense  subject.  In- 
dividualization is  here  again,  as  elsewhere,  the  keynote.     Bad  tongues, 
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much  gas,  obstinate  constipation,  visceral  pains,  headaches,  eructations, 
these  are  the  frequent  gastrointestinal  conditions  often  made  worse  by 
unwise  or  excessive  medication.  A  careful  metabolism  analysis — in  the 
general  sense — is  desirable — a  carefully  selected  mixed  diet  should  be  ex- 
perimentally elaborated.  Unfortunately  chemical  research  is  of  less  value 
than  actual  dietetic  observations,  which  should  not  neglect  the  routine  of 
the  kitchen  and  the  preparation  of  the  food. 

It  would  be  impossible  to  go  into  all  of  the  details  of  such  a  diet  in  this 
article,  but  since  Heberden's  day  it  has  been  known  that,  in  general, 
epileptics  have  fewer  attacks  on  a  general  vegetable  diet  than  when  on  a 
meat  diet.  This  does  not  mean  that  such  patients  should  not  eat  meat,  nor 
that  any  vegetable  is  good  enough,  in  fact,  experimental  evidence  shows 
that  certain  meats,  cooked  in  certain  ways,  have  no  ill  effect  on  some  pa- 
tients, and  that,  for  some,  vegetables  prove  disastrous,  especially  starchy 
ones.  It  must  again  be  stated  that  much  of  the  gastrointestinal  distur- 
bance is  due  to  drugs,  chiefly  salty  solutions. 

Regularity  in  eating  is  a  sine  qua  non ;  moderation  in  eating  is  equally 
as  important,  and  deliberation  during  eating  is  paramount. 

A  dietary  should  be  evolved  which  should  give  the  proper  nutritive 
values,  the  proper  pabulum  for  the  motility  of  the  gastrointestinal  canal, 
and  which  should  contain  those  ingredients  which  the  individual  best 
handles,  as  determined  by  repeated  experiment.  The  chemical  and  micro- 
scopical examination  of  the  feces  is  of  great  help  in  determining  this  latter 
feature. 

The  dietary  should  be  mixed.  Its  cost  depends  entirely  upon  the  in- 
dividual. The  average  epileptic  does  best  on  a  fair  breakfast,  a  dinner, 
and  a  light  supper,  eaten  two  or  three  hours  before  retiring.  Some  pa- 
tieAts  do  better  on  four  meals  a  day,  others  on  two. 

A  dietary  for  four  meals,  which  is  more  available  for  private  work 
rather  than  in  institutions,  will  follow  the  European  custom  with  first 
breakfast  between  six  and  seven  o'clock,  consisting  of  weak  tea  or  coffee, 
toast  and  eggs ;  a  second  breakfast  at  eleven  o'clock  with  bread,  butter,  soft 
cheese  (pot  cheese,  cream  cheese),  milk  and  eggs.  A  dinner  at  two  or 
three  of  soup,  meat,  fish,  vegetables,  fresh  or  canned,  and  a  dessert,  chiefly 
fruits,  cooked  or  raw,  depending  upon  the  consistency. 

Supper  at  7  to'  8  o'clock.     Rice,  milk,  with  cocoa  or  a  fruit  juice. 

Some  authors  say  that  certain  fruits  are  taboo.  Among  these  are 
fruits  with  numerous  small  seeds — blackberries,  raspberries,  currants, 
etc. ;  cake,  pastry,  alcoholic  drinks.  Regarding  these  it  may  be  said  that 
much  depends  on  the  patient  and  the  cook.  Light  cake  is  better  than  heavy 
bread.  The  small  seed  fruit  restriction  does  not  particularly  appeal  to 
the  present  writer,  unless  experience  demonstrates  their  dangerous  quality. 

Physical  Therapy. — Hydrotherapy  is  of  great  service  for  many  epilep- 
tics.   It  is  not  curative  in  any  sense,  but  is  one  of  the  general  tonic  agents 
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that  help  to  raise  the  level  of  nervous  energy,  and  permit  gradual  useful 
energy  expenditure  instead  of  the  purposeless  fulminating  discharge  of 
a  convulsion.  To  hydrotherapy,  mechanotherapy  procedures  may  be  added 
with  precisely  the  same  object  in  view. 

Systematic  manual  training  is  an  important  physical  mode  of  treat- 
n^cnt.  The  individual  capacities  and  tendencies  of  the  patient  should  be 
taken  into  consideration  in  adapting  means  to  ends. 

The  brickmaking,  broom  making,  printing,  carpentering,  blacksmith- 
ing,  and  similar  industrial  occupations,  as  carried  out  in  many  institutions, 
are  ideal  goals  that  make  the  individual  useful,  train  him  for  efficient  ac- 
tivity, and  thus  must  materially  aid  in  therapy.  The  development  of 
female  occupations  should  not  lag  behind  that  of  the  men,  nor  should  it 
include  too  much  needlework  or  machine  sewing. 

Pharmacotherapy. — We  are  not  considering  the  patients  for  whom  spe- 
cial measures  are  applicable,  such  as  mercury  or  arsenic  in  the  epilepsies 
of  syphilitic  origin.  The  remedies  to  be  here  discussed  are  used  largely 
for  the  correction  of  gastrointestinal  disturbances,  or  are  directed  toward 
the  depression  of  excessive  motor  activity,  in  order  to  reduce,  if  possible, 
the  number  and  severity  of  the  convulsive  phenomena. 

Some  attacks  may  be  aborted  by  the  prompt  use  of  amyl  nitrite,  but  in 
general  the  remedy  is  useless,  and  it  is  doubtful  if  anything  is  gained  by 
such  attempts. 

During  an  attack  little  can  be  accomplished.  The  head  should  be  pro- 
tected, a  cork  or  piece  of  wood  inserted  in  the  mouth  to  protect  the  tongue, 
and,  later,  when  vomiting  occurs,  the  patient  should  be  rolled  on  the  side 
to  avoid  a  possible  suffocation  or  suction  pneumonia. 

Of  the  various  drugs  in  use  it  is  to  be  insisted  upon  that  they  are  purely 
palliative.  With  the  advantages  go  serious  disadvantages.  The  most  effi- 
cacious are  the  bromid  preparations.  The  bromin  ion  acts  as  a  motor  de- 
pressant, both  on  the  cortex  and  spinal  cord.  It  may,  therefore,  simply 
put  a  damper  upon  disordered  cortical  functions.  It  does  not  alter  those 
functions  materially.  It  may  seriously  be  questioned  whether  bromids 
are  really  not  more  harmful  than  helpful.  They  certainly  will  prove  to 
be  disastrous  if  given  without  discrimination  and  in  the  routine  fashion 
so  frequently  followed. 

They  are,  therefore,  a  last  resort,  or  an  emergency  brake  when  attacks 
mount  up  in  increasing  numbers  and  severity  in  status  epilepticus. 

Mixtures  of  the  bromids  of  sodium,  ammonium,  and  potassium  are  best 
given,  preferably,  in  large  doses  of  water. 

The  amounts  are  to  be  determined  by  the  frequency  of  the  attacks. 
These  should  be  carefully  plotted.  If  occurring  with  any  regular  perio- 
dicity the  drug  is  best  started  a  few  days  before  the  expected  onset,  run 
up  in  fairly  good  doses,  and  then  abandoned.  It  is  folly  to  dose  a  patient 
day  in  and  day  out  for  attacks  occurring  bi-monthly  or  oven  monthly. 
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In  status,  or  threatened  status,  the  bromids  are  well  combined  with 
opium,  chloral,  veronal,  or  other  motor  depressants. 

Bromids  have  little  value  in  the  psychical  equivalents.  They  are  some- 
times useful  in  quieting  the  excessive- irritaWlity  of  these  patients,  but  in 
general  other  remedies  are  much  more  valuable. 

Toulouse  and  Richer  have  introduced  a  modified  bromid  therapy  by 
eliminating  common  salt,  NaCl,  from  the  dietary,  and  introducing  I^aBr  in 
soups,  in  breads,  etc.  Certain  observers  have  reported  good  results,  others 
negative  results,  and  it  is  uncertain  if  the  ideas  of  Toulouse  and  Richer 
have  proved  fruitful  or  not.  The  restriction  of  intake  of  sodium  ions 
may  play  a  part  in  the  general  value  of  the  treatment,  and  if  Ca  ions  are 
added  the  results  are  thought  to  be  much  better.  All  of  this,  how- 
ever, is  much  in  the  air  at  the  present  time.  One  thing  is  certain,  how- 
ever, and  that  is  that  the  reduction  of  chlorin  ions  works  disastrously  in 
furthering  bromid  intoxication,  hence,  if  NaCl  is  to  be  left  out,  CaClg 
should  be  added,  or  other  chlorid,  not  sodium  or  potassium. 

Bromid  preparations  have  sprung  up  in  great  numbers  in  the  last  few 
decades.  It  cannot  be  said  that  any  have  special  advantages.  Certain 
patients  do  better  with  one,  and  others  with  another,  and  whether  it  is 
to  be  strontium  bromid,  bromocol,  bromopin,  bromolin,  etc.,  will  depend 
upon  individual  elimination  tests. 

In  all  bromid  therapy  it  must  not  be  overlooked  that  bromid  salts  are 
stored  up  in  the  body,  and  that  bromin  retention  with  chlorin  excretion 
readily  brings  about  bromid  poisoning.  Thus  when  the  body  fluids  become 
poor  in  chlorin,  and  the  heart  and  kidney  functions  are  not  active,  bro- 
mid intoxications  appear  as  general  apathy,  and  dulness,  or  delirium. 

It  may  be  seen  from  the  foregoing  that  cardiac  and  renal  medication 
should  go  hand  in  hand  with  bromid  therapy.  Digitalis,  belladonna, 
chloral,  arsenic,  water  should  be  utilized  freely.  ,, 

The  opium  bromid  therapy  of  Flechsig  has  not  borne  out  the  expecta- 
tions of  its  founder. 

Other  remedies  suggested  have  been  borax,  amylene  hydrate,  chlore- 
tone,  zinc,  urethane,  solanum  carolinense,  simulo,  trional,  and  veronal. 
None  are  specifics,  all  may  be  helpful  at  times. 

From  our  present  viewpoint  concerning  their  multiple  causation  a 
serum  treatment  of  the  epilepsies,  as  a  general  procedure,  is  nonsense.  It 
is  a  remnant  of  the  era  when  the  loose  concept  of  autointoxication  seemed 
to  explain  everything,  but  in  reality  explained  almost  nothing. 
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CHAPTER    XIX 
LOCALIZED  MUSCULAR  SPASMS 

Sidney  I.  Schwab 

Under  the  term  localized  muscular  spasm  are  included  all  those  volun- 
tary, semi-voluntary,  or  involuntary  movements  of  muscles  or  muscle 
groups  which  have  for  the  most  part  no  definite  purpose,  no  conceivable 
part  in  the  conservation  or  protection  of  the  individual,  with  the  exception 
of  the  tic  movements,  which  almost  always  in  the  beginning  are  definite,  or, 
rather,  might  be  interpreted  as  definite  attempts  at  defense  or  safeguard- 
ing the  individual.  Such  movements  are  the  expression  of  hypermotility 
of  the  nervous  mechanism  and,  as  far  as  we  can  see  at  present,  are  in  no 
way  essential  for  the  preservation  of  the  fundamental  physiological  laws 
underlying  muscle  movements. 

As  a  class  these  movements  are  little  understood  etiologically,  although 
their  clinical  manifestations  are  by  now  matters  of  such  frequent  experi- 
ence that  their  division  into  distinct  types  is  amply  justified. 

In  treating  such  conditions,  with  the  causal  factors  so  doubtful  and 
the  anatomical  substrata  for  the  most  part  so  undefined,  we  are  forced  to 
'be  contented — that  is,  with  the  exception  of  one  or  two  types — with  efforts 
of  a  very  general  nature.  These  are  chiefly  aimed  to  correct  the  manifest 
end  products  of  the  disease  and  an  attempt  at  the  general  treatment  of 
the  whole  organism,  with  the  hope  that  some  of  the  phenomena  of  the 
disease  may  be  due,  perhaps  in.  an  indirect  way,  to  a  general  underlying 
cause.  In  some  of  this  group  it  should  not  be  forgotten  that  there  is  a 
very  distinct  psychical  involvement.  This  is  particularly  true  of  the  occu- 
pation neuroses  and  the  tics.  In  these  types  there  is  open  a  field  of  treat- 
ment in  which  very  definite  attempts  at  education  and  muscle  training 
should  have  a  distinct  and  important  place. 

It  might  be  said  in  this  brief  introduction  that  in  none  of  the  diseases 
considered  in  this  group  is  there  at  the  present  time  any  question  of  spe- 
cific treatment;  that  is,  in  none  of  these  diseased  types  is  there  one  uni- 
versally used  method,  either  chemical  or  otherwise,  which  can  be  consid- 
ered as  having  a  direct  and  uniformly  positive  effect  upon  the  causative 
agents  of  the  malady ;  therefore,  treatment  is  largely  experimental  and,  in 
a  sense,  personal. 
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In  outlining  methods  of  treatment,  then,  only  those  means  will  be 
described  which  either  by  experience  have  proven  effective,  or  which  by 
logical  consideration  meet  as  many  factors  as  is  possible  in  the  etiology  and 
consequent  symptomatic  expression  in  the  way  of  complete  clinical  pic- 
tures. 

TIC 

Tic,  or  tic  movements,  may  be  defined  as  the  resulting  motor  phe- 
nomena remaining  as  a  permanent  effect  in  a  muscle  group  or  groups  con- 
cerned in  the  beginning  in  the  production  of  a  peripheral  intended  and 
well  coordinated  movement  or  group  of  movements.  The  origin  of  such 
a  tic  movement  or  movements  is  usually  protective  and  aimed  at  conserv- 
ing the  individual. 

As  a  variant  to  such  movements  are  those  which  have  become  habitual, 
or  the  results  of  imitation  and  suggestion.  There  is  likewise  a  group  of 
movements  frequently  difficult  to  differentiate  from  the  tic  movements 
which  seem  to  be  the  remnants  of  choreiform  attacks.  The  dividing  line 
between  a  group  of  tic  movements  and  a  choreiform  movement  is  ex- 
tremely indefinite,  particularly  so  when  the  sensory  origin  of  the  tic  move- 
ment is  not  to  be  obtained  in  the  history  of  the  case.  In  a  general  way 
there  are  two  chief  indications  to  be  met  as  far  as  the  treatment  of 
tic  is  concerned.  The  first  has  to  do  with  the  discovery  of  its  origin — fre- 
quently, as  has  been  before  suggested,  psychical,  or,  at  any  rate,  sensory; 
and,  second,  methods  which  aim  at  the  production  of  educational  exercises 
and  rest. 

The  type  of  a  tic  movement  which  is  the  result  of  the  sensory  stimulus 
is  that  form  of  facial  spasm  which  is  known  as  tic  convulsif.  This  condi- 
tion consists  of  spasmodic  and  contractive  movements  of  the  facial  mus- 
cles as  a  result  of  an  attack  of  intense  neuralgia  of  the  fifth  nerve.  It  is 
quite  obvious  that  the  tic  movement  itself  is  not  subject  to  treatment,  and 
that  efforts  must  be  made  to  correct  the  originating  factor  of  the  move- 
ment, which  is  pain  localized  in  the  distribution  of  the  fifth  nerve.  With 
the  subsidence  of  the  neuralgic  pain,  that  part  of  the  phenomena  which  is 
included  under  the  tic  movement  group  disappears. 

This  form  of  facial  contraction  as  a  result  of  pain  in  the  fifth  nerve 
and  as  an  accompaniment  of  the  preexisting  neuralgia  of  the  trigeminus 
is  usually  known  as  tic  douloureux,  and  treatment  must  be  directed  toward 
the  cause  of  the  tic  movement. 

The  primary  spasmodic  movement  of  the  muscles  supplied  by  the  sev- 
enth nerve,  known  as  facial  spasm,  is  comparatively  common.  This  con- 
sists of  spasmodic,  fibrillary  tremor  of  the  muscles  of  the  lips,  cheek,  eye- 
lids, and,  in  fact,  all  the  muscles  supplied  by  the  seventh. 

The  facial  spasms,  or  convulsive  tic,  must  be  sharply  distinguished 
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from  a  true  tic  limited  to  the  face.  The  general  distinguishing  points  are 
chiefly  found  in  the  character  of  the  movement  itself,  which  is  localized  in 
each  muscle,  and  to  the  failure  of  the  psychogenic  origin  in  the  case  of 
spasm.  In  addition,  a  true  tic  movement  is  seldom  limited  to  the  distribu- 
tion of  one  motor  nerve. 

In  regard  to  the  treatment  of  facial  spasm  naturally  a  great  deal  must 
depend  upon  the  severity  of  the  case  and  the  discomfort  it  causes  the 
patient.  The  attacks  show  a  great  variety  in  their  periodic  frequency. 
Long  periods  of  time  elapse  when  the  patient  is  not  troubled  at  all;  at 
other  times  the  spasm  becomes  very  troublesome,  so  much  so  that  the 
patient  is  in  a  constant  condition  of  discomfort. 

There  is  no  specific  remedy  in  a  medical  sense  for  this  condition. 
Naturally,  all  etiological  causes  must  be  sought  for  removal,  if  removable, 
and  treated,  if  that  is  possible.  Patients  who  have  this  disorder  are  not, 
as  a  rule,  of  a  nervous  type,  and  seem  to  demand  very  little  in  the  way 
of  general  treatment.  The  spasm  being  strictly  local  in  character,  and 
limited  absolutely  to  the  distribution  of  the  seventh  nerve,  treatment,  to  be 
effective,  must  be  entirely  local  in  character.  An  indication  to  be  met  in 
this  instance,  as  in  other  cases  of  excessive  and  useless  muscular  move- 
ment, is  rest.  If  it  is  possible  to  obtain  a  cessation  of  movement  within 
the  spasmodic  territory  for  some  length  of  time,  there  is  a  chance  that  the 
spasm  may  cease  altogether.  It  is  needless  to  mention  that  drugs,  as  such, 
cannot  accomplish  this  end.  It  has  been  suggested,  therefore,  that  a  tem- 
porary paralysis  of  the  seventh  nerve  at  the  point  of  its  exit  at  the  stylo- 
mastoid foramen  would  effect  the  result  intended,  by  paralysis  of  this 
group  of  muscles.  The  nerve  has  been  injected  with  alcohol  at  this  place 
and  paralysis  of  the  muscles  supplied  by  the  facial  has  resulted  and  the 
spasm,  naturally,  has  been  stopped.  Inasmuch  as  it  takes  the  facial  nerve 
at  this  point  from  8  months  to  2  years  to  regenerate,  during  that  period 
the  patient  is  relieved  of  all  symptoms.  There  has  been  scarcely  enough 
experience  with  this  method  of  treatment  to  indicate  anything  of  its  value, 
and  it  naturally  is  only  in  very  desperate  cases  that  it  should  be  recom- 
mended. While  the  operation  itself  cannot  be  considered  dangerous,  yet 
the  results  of  paralysis  of  the  seventh  nerve  can  never  be  accurately  de- 
termined. There  is  a  possibility  that  with  the  return  of  function  to  the 
seventh  there  may  be  considerable  asymmetry  of  the  face  on  that  side. 

For  the  milder  cases  there  is  little  to  be  done  except,  possibly,  attempts 
at  educational  control  and  efforts  made  to  distract  the  patient's  attention 
from  the  group  of  muscles  that  are  affected.  It  is  a  common  experience 
in  these  cases  that  worry,  attention,  and  concentration  directed  toward 
the  facial  nerve  affected  seem  to  increase  the  number  and  severity  of  the 
attacks.  Xaturally,  measures  planned  to  minimize  these  factors  would  be 
of  service.  Especially  to  be  avoided  are  emotional  explosions  of  various 
sorts  and  fatigue  produced  by  too  much  speaking,  singing,  chewing,  etc. 
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There  seems  to  be  a  very  marked  relationship  between  the  fatigue  and 
spasm,  and,  naturally,  the  most  logical  method  of  treatment  would  be 
directed  toward  minimizing  this  possible  cause  in  the  production,  or  in- 
crease, of  the  spasm. 

A  special  form  of  facial  spasm  might  be  here  mentioned,  that  known 
by  the  name  of  blepharospasm.  In  these  conditions  the  spasm  seems  to 
be  limited  to  the  orbicularis  of  both  eyes.  It  is  questionable  in  some  cases 
just  how  far  these  should  be  called  localized  muscular  spasms  and  how  far 
they  are  but  a  part  of  a  tic  movement.  At  any  rate,  whatever  their  origin 
may  be,  treatment  should  be  largely  directed  toward  the  correction  of 
defects  in  vision  and  the  correction  of  any  irritating  process  in  the  eye 
itself. 

Spasm  limited  to  the  motor  branch  of  the  trigeminus,  or  the  so-called 
masticatory  spasm,  is  of  seldom  occurrence,  but  when  it  does  occur  there 
is  found  a  tonic,  or  clonic,  movement  of  the  masseters  in  which  the  mouth 
is  opened  and  shut  rapidly  as  in  the  motions  of  chewing. 

Spasm  in  the  muscles  supplied  by  the  hypoglossal,  or  so-called  glossal 
s])asm,  and  in  the  muscles  supplied  by  the  glossopharyngeus,  are  conditions 
which  are  not  found  of  themselves  but  are  generally  a  part  of  some  form 
of  a  neurosis,  frequently  a  symptom  of  hysteria.  Their  treatment  right- 
fully belongs  to  that  of  the  underlying  conditions. 

Spasmodic  movements  in  the  various  parts  of  the  body  form  clinical 
pictures  which  are  sufficiently  differentiated  from  one  another  to  merit 
separate  types  and  classifications.  The  gross  underlying  etiology  of  these 
conditions  may  be  very  difficult,  and,  therefore,  therapeutic  indications  are 
largely  met  in  the  study  of  the  causes  which  are  productive  of  the  clinical 
pictures.  In  Oppenheim's  classification  the  muscle-group  spasms  are  di- 
vided into  those  of  the  neck,  those  of  the  trunk,  and  those  of  the  extremi- 
ties, and  this  classification  may  be  adapted  here,  looking  toward  clearness 
in  their  therapeutic  consideration. 

A  spasm,  or  spasmodic  movement,  of  the  muscles  of  the  neck  may  be 
included  under  the  term  accessorius  spasm,  and  is  generally  found  in  the 
muscles  supplied  by  this  nerve.  They  are  sometimes  one-sided  and  some- 
times double-sided.  Although  the  beginning  of  the  spasmodic  movement 
may  be  somewhat  limited  to  the  muscles  supplied  by  one  nerve  or  confined 
to  a  muscle  group  having  the  same  general  function,  yet  with  the  increase 
and  persistence  of  the  movement  it  tends  to  involve  other  muscles,  even 
those  far  reaching.  In  this  way  a  spasmodic  movement  confined  at  first 
to  the  sternocleidomastoid  may  soon  spread  until  practically  all  the  muscles 
of  the  neck  are  involved,  and  the  movements  thus  produced  are  very  com- 
plicated and  tortuous. 

The  clinical  picture  presented  by  spasmodic  movements  of  the  neck 
muscles  is  too  well  known  to  need  character  description.  It  is  obvious  that 
the  therapeutic  indication  is  best  met  if  the  source  and  distribution  of  the 
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movement  are  first  accurately  determined.  First  of  all,  it  is  very  essential 
to  differentiate  a  spasmodic  movement  from  a  tic  movement  confined  to 
the  same  group  of  muscles,  because  the  therapeutic  problem  would  be  very 
different  in  one  case  from  the  other.  It  might  be  added  here  that  the 
differentiation  is  sometimes  very  difficult,  if  not  impossible,  especially  when 
the  movement  due  to  spasm  of  the  muscles  becomes  more  or  less  stereo- 
typed and  constant.  When  the  differentiation  is  made  and  it  is  found  that 
the  case  is  really  one  of  spasm  of  a  group  or  groups  of  the  neck  muscles 
the  first  indication  is  to  discover,  if  possible,  whether  the  source  of  irrita- 
tion-may exist  as  a  preliminary  starting  point  for  a  sensory  impulse  start- 
ing the  spasm  into  action.  The  irritating  process  may  be  located  anywhere 
within  the  sensory  range  of  the  section  overlying  the  muscles  involved 
in  activating  the  movement;  particularly  the  painful  points  over  the  cer- 
vical vertebrae,  in  the  glandular  supply  of  the  neck,  middle  ear,  teeth,  and 
vertebral  bodies  must  be  investigated.  In  rare  instances  removal,  for  the 
alleviation  of  the  sensitive  areas,  has  been  of  great  benefit. 

In  regard  to  the  purely  medical  treatment  it  has  frequently  been  found 
that  patients  suffering  from  spasmodic  movements  of  the  neck  muscles  are 
of  the  neurotic  type,  and  therefore  measures  planned  to  correct  by  educa- 
tional means  and  very  hygienic  measures  such  defects,  whether  congenital 
or  acquired,  are  to  be  recommended.  It  is  questionable  whether  there  is 
any  place  for  a  purely  medicinal  treatment  for  this  affection;  that  is,  by 
the  use  of  drugs,  as  such.  As  has  been  stated  before  we  possess  no  chem- 
ical combination  which  has  any  direct  effect  upon  the  excessive  action  of 
muscle  fiber,  and  there  is  no  means  at  present  available  of  applying  a  drug 
of  this  kind  directly  to  the  muscles  involved. 

Electricity  has  been  tried  very  frequently,  either  in  stimulating  the 
group  of  muscles  involved  in  the  movement  or  in  stimulating  an  antago- 
nistic group,  in  the  hope  that  a  muscle  balance  might  thereby  be  estab- 
lished. Considerable  experience  has  shown,  however,  that  in  the  long  run 
such  methods  are  not  successful. 

Exercises  planned  to  train  antagonistic  groups  are  likewise  to  be  recom- 
mended in  certain  cases,  and  much  can  be  accomplished  by  attempts  at 
developing  movements  in  antagonistic  groups  of  muscles.  The  same  criti- 
cism that  has  been  applied  to  exercises  in  the  exercise  treatment  of  tic 
movement  is  here  advanced ;  namely,  that  the  attention  and  interest  of  the 
patient  are  directed  too  much  toward  the  malady  and  that  thereby  the 
intensity  and  the  extent  of  the  movements  are  increased. 

There  is  always  a  possibility  in  spasmodic  movements  of  the  neck  mus- 
cles that  resort  to  surgical  measures  might  offer  some  therapeutic  advan- 
tage, and,  while  the  number  of  cases  that  have  thus  been  treated  is  not  large, 
the  underlying  basis  upon  which  the  surgical  procedures  are  based  seems 
sound  enough  to  warrant  their  being  tried  in  a  few  cases.  It  might  be 
here  stated  that  one  of  the  chief  objections  to  the  employment  of  surgical 
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measures  is  that  the  total  extent  of  the  muscular  spasm  is  difficult  to 
obtain,  and  unless  the  whole  group  of  muscles  affected  is  treated  the 
operation  will  probably  be  a  failure. 

The  muscle-cutting  operation  by  which  the  muscle  groups  affected  are 
severed  and  the  head  placed  in  an  exaggerated  opposing  position  has  not 
been  productive  of  great  success,  chiefly  because  when  the  muscles  become 
reunited  the  movement  is  reestablished  in  its  original  intensity. 

Section  of  the  nerve  supplying  the  muscles  has  likewise  been  attempted, 
but  in  such  cases  the  danger  of  a  permanent  paralysis  with  atrophy  of 
muscle  groups  is  an  objection. 

Theoretically  the  most  logical  form  of  surgical  treatment  that  has  yet 
been  suggested  would  be  that  which  has  been  designated  as  muscle-group 
isolation.  In  this  procedure  the  nerves  supplying  the  groups  of  muscles 
that  are  affected  by  the  spasmodic  movement  are  temporarily  paralyzed  by 
injecting  their  nerve  with  alcohol,  and  during  the  period  in  which  the 
nerve  thus  paralyzed  becomes  degenerated  the  opposing  muscle  groups 
are  exercised  in  order  to  overcome  the  spasm  as  it  develops.  No  case 
in  which  this  procedure  has  been  effective  is  as  yet  known  to  the  author, 
but  the  suggestion  is  here  advanced  that  it  seems  capable  of  some  utility. 

Tic  movements  are  the  result  of  some  sensory  stimulus  which  is  re- 
sponded to  by  a  simple  or  a  combined  movement.  The  tic  movement . 
remains  after  the  sensory  stimulus  has  disappeared  or  been  forgotten.  In 
this  sense  it  is  seen  that  the  tic  movement  is  largely  psychogenic  in  its 
origin  and  is  in  the  nature  of  a  defense  movement.  The  variety  of 
such  movements  is  very  great;  they  may  be  from  a  simple  movement, 
such  as  blinking  the  eyelids  and  complicated  movements  of  the  arm  or 
leg,  and,  in  fact,  of  the  whole  body.  There  is  a  certain  impulsive  feature 
in  most  complicated  tic  movements  which  show  any  evidence  of  persistency. 
This  impulsive  feature  is .  quite  a  part  of  the  tic  movement  itself  and 
lies  more  chiefly  imbedded  in  the  patient's  consciousness  than  the  motor 
element.  Just  what  the  nature  of  this  impulse  is  is  not  quite  understood 
but  can  be  observed  in  the  careful  study  of  many  different  types  of  tic 
movement  that  the  patient  experiences,  not  only  the  impelling  desire  to 
perform  the  movement  but,  associated  with  that,  a  feeling  of  relief  after 
the  movement  is  over.  In  fact,  it  is  a  common  experience  that  patients 
with  tic  movements  seem  to  feel  rather  better  after  the  series  of  move- 
ments is  completed  than  in  their  absence. 

In  any  therapeutic  endeavor  directed  toward  the  cure  or  betterment 
of  tic  movement  the  psychical  element  should  never  be  forgotten,  for  it  is 
chiefly  by  a  careful  consideration  and  study  of  this  feature  of  the  disease 
that  successful  therapy  may  be  obtained. 

For  the  simpler  tic  movement  there  are  several  methods  which  might  be 
tried.  First  of  all  it  is  essential,  as  in  the  localized  spasms,  to  determine 
if  there  is  any  sort  of  peripheral  irritation  which  in  any  way  might  be 
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connected  with  the  performance  of  the  movement.  If  any  is  found, 
naturally  it  must  be  removed,  if  possible,  or  altered.  Following  this  it  is 
essential  to  study  carefully  the  muscle  groups  which  are  involved,  and,  if 
possible,  to  obtain  either  from  the  history  of  the  case  or  by  other  means 
the  origin  and  the  course  of  subsequent  development  of  the  movement 
from  its  earliest  beginning.  It  is  very  well  at  this  stage  to  explain  to  the 
patient,  if  he  is  sufficiently  intelligent  and  mature,  just  what  a  tic  move- 
ment consists  of,  what  its  origin  is,  and  what  methods  should  be  best  em- 
ployed for  its  removal.  The  simpler  movement  can,  therefore,  be  best 
treated  by  exercises  which  have  for  their  purpose  two  principal  features, 
one  of  which  is  the  artificially  induced  control  of  the  movement  itself,  and, 
secondly,  the  control  or  delay  of  reflex  movements  which  are  located  in  the 
group  of  muscles  which  are  affected. 

In  addition  to  all  of  this,  generalized  treatment  directed  toward  estab- 
lishing in  the  patient  artificial  control  and  various  automatic  actions 
should  be  instituted.  For  example,  exercises  in  slow  and  deep  breathing, 
exercises  directed  toward  the  establishment  of  the  voluntary  control  over 
the  patient's  general  movements  during  succeedingly  increasing  periods  of 
time.  In  this  way  and  by  this  simple  means  there  is  laid  the  foundation 
for  exercise  of  volitional  mastery  of  the  movement;  that  is,  as  far  as  it  is 
possible  in  the  individual  case. 

In  order  to  control  a  simple  tic  movement  the  patient  is  directed  to 
look  into  a  mirror  and  note  the  number  of  times  the  tic  movement  in  the 
face  is  produced,  then  he  is  directed,  by  steadily  gazing  into  the  same  mir- 
ror^ to  reduce  the  number  of  movements  in  any  given  time  by  one-third 
or  one-half,  as  the  case  may  be.  These  exercises  should  be  graded  very 
carefully,  so  that  the  patient  is  not  fatigued  nor  irritated  nor  discouraged ; 
more  than  five  minutes  three  times  a  day  is  hardly  to  be  advised,  and  the 
exercises  should  be  kept  up  for  a  number  of  weeks  or  months. 

The  exercises  directed  toward  the  voluntary  control  of  ordinary  reflex 
movements  are  accomplished  in  the  following  way :  The  patient  is  directed 
to  exercise  his  volition  in  studying  ordinary  reflex  acts  of  a  protective 
kind.  For  example,  he  is  directed  to  keep  his  eyes  open  when  the  move- 
ment is  made  toward  the  eyeball,  which  ordinarily  would  result  in  the 
protective  closing  of  the  eyelids.  In  this  way  the  patient  accomplishes  a 
slowing  up,  as  it  were,  of  the  reflex  activity  of  that  particular  group  of 
muscles. 

While  such  exercises  are  sometimes  very  effective  in  the  simpler  kinds 
of  tic  localized  chiefly  in  the  muscles  of  the  face,  they  fail  utterly  quite 
frequently  in  the  more  exaggerated  tic  movements  in  which  one  or  more 
extremities  of  the  body  are  involved.  In  such  cases  we  are  face  to  face 
with  a  very  complicated  problem.  After  we  have  exhausted  all  the  or- 
dinary means  of  treating  such  movements;  that  is,  by  rest,  various  sorts 
of  antagonistic  movemer.ts.  aid  other  things  referred  to  above,  there  is  evi- 
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dently  nothing  left  but  a  deeper  study  of  the  origin  of  the  tic  movement, 
with  methods  that  require  a  peculiarly  specialized  training.  Reference 
here  is  particularly  made  to  the  study'of  Janet,  Freud  (v.  Vol.  I,  Chapter 
XI,  Section  I,  and  others  concerning  the  subconscious  origin  of  many 
abnormal  movements  which  must  be  included  under  the  general  term  of 
tic.  It  is  obviously  impossible  in  a  treatise  of  this  sort  to  more  than  men- 
tion the  methods  that  might  be  used.  The  psychoanalysis  of  Freud  in  the 
hands  of  especially  trained  students  can  be  used  effectively  for  the  study 
in  regard  to  the  complete  origin  of  certain  groups  of  tic  movements,  the 
theory  being  that  if  a  deeper  origin  of  such  a  movement  is  once  obtained 
and  the  patient  becomes  consciously  aware  of  it  the  movement  itself  will 
disappear  or  be  repressed. 

A  certain  number  of  tic  movements  are  certainly  to  be  regarded  as  a 
motor  expression  of  certain  abnormal  mental  activities,  the  nature  of  which 
is  not  known  to  the  patient,  and  the  origin  of  which  may  be  found  in  long- 
forgotten  infantile  emotional  experiences.  Just  what  types  of  tic  could 
be  included  in  this  class  cannot  be  altogether  ascertained  with  certainty, 
but  it  is  evident,  however,  that  the  neurological  therapeutist  in  cases  of 
this  kind  must  exhaust  every  possible  endeavor  to  obtain  relief  for  his 
patient,  and  the  psychoanalysis  of  Freud  and  the  hypnotic  methods  of 
Jana  and  Prince  should  be  attempted  if  other  things  fail. 

A  further  method  of  treating  certain  complicated  tic  movements  where 
the  movement  results  from  successive  activating  muscle  groups  is  arti- 
ficially induced  rest,  either  of  the  whole  extremity  involved  or  of  a  seg- 
ment of  the  extremity.  The  best  means  of  inducing  such  a  state  of  com- 
plete rest  is  by  paralyzing  the  peripheral  nerves.  This  can  be  done  by 
various  methods  of  which,  perhaps,  the  alcoholic  injection  in  the  sheath 
of  the  nerves  seems  the  most  advantageous.  The  principle  involved  in 
this  method  is  that  a  paralysis  extending  over  many  months  or,  perhaps, 
two  or  three  years  would  involve  a  complete  loss  of  the  motor  memory  of 
the  movement,  and  thus,  with  the  slow  regeneration  of  the  nerves  that  have 
been  injected,  the  tic  movement  would  lose  its  power  of  reproduction 
owing  to  its  motor  amnesia.  So  few  cases  have  been  treated  by  the  latter 
method  that  the  suggestion  is  merely  made  in  this  place  that  it  is  possibly 
a  seemingly  well-founded  therapeutic  procedure. 

Paramyoclonus  multiplex  was  described  first  by  Friedreich  in  1881. 
It  consists  of  a  clonic,  jerking  movement  chiefly  found  in  the  muscles  of 
the  extremities  and  the  trunk.  The  movements  are  short,  lightning-like, 
and  are  very  similar  to  the  reactions  obtained  by  a  galvanic  automatic  cur- 
rent. The  disease  is  rather  rare,  and  is  sometimes  found  associated  with 
epileptic  attacks.  Therapeutically  an  endeavor  must  be  made  to  differen- 
tiate the  diagnosis  of  paramyoclonous  from  hysterically  produced  muscle 
movements.  In  the  latter  case,  naturally,  treatment  should  be  only  in- 
directly directed  toward  the  abnormal  muscular  movements. 
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There  is  no  definite  treatment  effective  in  paramyoclonus.  Electricity, 
bromids,  chloral,  and  other  sedative  drugs  have  been  tried,  but  the  results 
have  not  been  satisfactory,  nor  does  any  drug  medication  which  has  been 
attempted  seem  to  check  the  progress  of  the  disease.  Still,  in  any  case  a 
method  of  treatment  should  be  devised  which  includes  a  possibility  of 
attacking  the  epileptic  nature  of  paramyoclonus,  and  probably  a  carefully 
regulated  regime  in  regard  to  diet,  exercise,  and  rest,  with  a  moderate 
amount  of  bromids,  would  show  the  best  results. 


OCCUPATION  NEUROSES 

Under  the  term  occupation  neuroses  have  been  included  from  time 
to  time  conditions  of  local  overuse  of  muscles  in  various  trades  and  occu- 
pations, practically  all  of  these  conditions  having  the  same  basic  factors, 
etiologically  considered ;  that  is,  fatigue  produced  by  the  overuse  of 
muscle  groups  or  the  use  of  muscle  groups  in  constrained  or  unnatural 
positions  causes  what  may  be  considered  localized  spasms.  The  term 
occupation  neuroses  has  undergone,  however,  since  its  inception  a  variety 
of  interpretations.  By  some  they  are  considered  as  a  part  of  the  great 
questions  of  occupation  under  the  term  industrial  diseases,  and  the  fac- 
tors chiefly  at  work  are  indirect  ones,  such  as  long  hours,  bad  conditions 
of  work,  worry,  and  other  extrinsic  factors  which  have  nothing  positive 
to  do  with  the  clinical  side  of  the  case. 

There  is  running  throughout  most  of  the  cases  of  occupation  neuroses 
a  general  condition  to  which  the  term  neurasthenia  has  been  given,  mean- 
ing by  that  an  easily  and  pathologically  produced  fatigue  and  pathological 
conditions  of  nervous  irritability.  If  this  basic  condition  exists,  then  it 
is  easy  to  understand  how  the  overuse  of  a  particular  group  of  muscles  in 
the  performance  of  some  definite  business  should  show  itself  by  weak- 
ness, tremor,  spasm,  etc.  The  role  of  alcohol,  tobacco,  and  other  habit 
conditions  plays  a  somewhat  important  part  as  an  indirect  cause  in  the 
production  of  these  conditions,  for  it  is  frequently  found,  particularly  in 
the  male  subjects  of  occupation  neuroses,  that  a  period  of  alcoholic  indul- 
gence preceded  the  outbreak  of  the  neurosis.  While  this  is  true  in  many 
cases,  it  cannot  be  accepted  as  a  positive  fact  in  all.  The  therapeutic 
importance  of  this  rather  broad  view  of  the  occupation  neuroses  is  essen- 
tial, for  adequately  planned  treatment  should  include  all  the  possible 
factors  which  are  at  work.  Whatever  the  cause  may  be  and  whatever 
the  type  is,  the  general  lines  of  treatment  may  be  laid  down  as  applicable 
in  practically  all  cases.  Inasmuch  as  overuse  and  fatigue  must  be  con- 
sidered as  direct  factors,  the  chief  indication  of  treatment  is  to  meet 
these  conditions.  This  is  done  chiefly  by  means  of  absolute  rest :  A  rest 
directed  not  only  to  the  group  of  muscles  that  are  involved,  but  rest  in 
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the  larger  sense ;  that  is,  rest  to  the  individual,  which  means  in  ideal  con- 
ditions, naturally,  and  a  total  cessation  from  work  of  any  sort  is  a  matter 
of  practical  importance.  However,  it  is  usually  found  that  those  who 
are  the  subjects  of  occupation  neuroses  are  not  in  a  position  to  take  a 
vacation,  but  are  dependent  absolutely  upon  their  trade.  In  such  cases 
the  therapeutic  problem  is  a  difficult  one  and  the  physician  is  forced  to 
be  satisfied  with  half-way  measures.  The  next  therapeutic  principle,  if 
absolute  rest  cannot  be  obtained,  is  then  its  nearest  competitor;  that  is,  a 
change  of  employment,  by  which  other  groups  of  muscles  are  used,  would 
be  advised.  For  example,  in  the  case  of  a  so-called  writer's  cramp  or 
telegrapher's  cramp  the  individual  should  change  his  work  for  the  time 
being  and  employ  himself  in  such  tasks,  if  possible,  as  include  no  par- 
ticular group  of  muscles  in  their  activity.  This  can  in  some  cases  be 
carried  out  with  a  fair  degree  of  comfort  in  a  material  way  to  the  patient. 

The  other  factors  that  have  been  mentioned  before  should  be  zeal- 
ously gone  into.  The  use  of  alcohol,  over-indulgence  in  habits  of  various 
kinds,  improvement  in  the  hygiene  of  the  individual,  discovery  of  all 
sources  of  worry  and  their  removal,  or  change,  if  possible,  and  everything 
that  would  be  considered  of  importance  in  a  general  condition  of  easily 
produced  fatigue  of  the  nervous  system  should  be  corrected.  It  is  only- 
upon  a  basis  of  this  kind  that  success  can  be  met  with  in  the  treatment 
of  the  local  conditions,  and  the  patient  should  be  so  informed. 

In  regard  to  the  treatment  of  the  muscles  involved  there  are  many 
things  that  are  of  advantage;  that  is,  after  the  general  basis  has  been 
investigated.  It  is  of  prime  importance  that  the  patient  himself  should 
be  carefully  instructed  as  to  the  causation  of  his  trouble,  and  his  co- 
operation could  be  thus  obtained  and  his  understanding  could  thus  be 
made  clear.  After  a  total  rest  for  the  muscle  groups  that  are  affected, 
the  treatment  that  has  proved  the  most  successful  is  very  slowly  gradu- 
ated exercises,  never  approaching  the  point  of  fatigue,  of  the  muscles 
which  are  chiefly  concerned.  It  has  been  found  of  considerable  advan- 
tage to  perform  these  muscle  movements  while  the  hand  or  arm  is  under 
water  as  hot  as  can  conveniently  be  borne.  The  purpose  of  this  maneuver 
is  to  remove  as  far  as  possible  the  effort  necessary  in  the  performance  of 
such  movements.  It  is  surprising  to  see  how  effectively  the  patient  can 
carry  out  a  complicated  muscle  group  movement  with  the  hand  fully 
immersed  than  otherwise  would  be  the  case.  Very  light  massage  and 
electrical  excitation  of  the  muscle  group  are  sometimes  likewise  effective. 

In  a  general  way,  if  a  foundation  is  laid  for  the  treatment  of  the  in- 
dividual as  outlined  above  and  then  treatment  directed  to  the  muscle 
group  is  followed  afterward,  a  fairly  good  result  should  be  obtained  in 
the  majority  of  cases.  If,  added  to  this,  there  can  be  substituted  an 
employment  which  does  not  necessitate  the  continued  use  of  a  single  mus- 
cle group,  and  if  the  patient  can  possibly  be  brought  into  a  state  of  satis- 
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faction  with  his  new  employment,  and,  further,  if  the  economic  condi- 
tions incident  to  the  new  employment  are  as  favorable  as,  or  more  favor- 
able than,  the  old  ones,  a  perfect  result  can  be  obtained.  It  is  seldom, 
however,  that  these  ideal  conditions  can  be  met  with.  The  physician,  as 
a  rule,  has  to  take  what  measures  he  can,  considering  the  special  features 
of  the  individual  case. 

It  is  well,  again,  to  accentuate  how  much  more  important  it  is  to  treat 
occupation  neuroses  from  the  very  broadest  standpoint  and  regard  them 
very  much  as  we  regard  industrial  diseases;  that  is,  the  causes  producing 
them  are  allied  with  general  occupational  problems,  and  the  individual, 
as  a  rule,  is  the  unconscious  victim  of  these  conditions. 


CHOREA  MINOR 

Chorea  minor,  or,  as  we  term  it  at  present,  infectious  chorea,  is  a  dis- 
ease which  is  caused  by  some  infectious  process  closely  allied  to  endo- 
carditis, rheumatism,  tonsillitis,  etc.  The  choreiform  movements  which 
are  chiefly  concerned  here  are  an  expression,  from  the  standpoint  of  the 
nervous  system,  of  this  infection.  The  treatment,  however,  of  this  con- 
dition can  be  disassociated  from  the  treatment  of  the  general  process 
underlying  the  causation  of  such  movements.  As  a  rule  the  treatment  in 
a  case  of  acute  infectious  chorea  is  simple  and  satisfactory.  Sometimes 
a  more  severe  type  is  met  with,  where  the  therapeutic  problem  presents 
considerable  difficulties.  This  type  should  be  considered  by  itself,  not 
because  it  is  different  etiologically,  in  all  probability,  but  because  it 
presents  special  problems  of  its  own.  The  treatment  of  acute  cases  of 
infectious  chorea  is  easily  summarized.  The  condition  being  due  to  an 
acute  infection  the  patient  should  be  regarded  as  being  distinctly  sick, 
and  rest  in  bed  and  quiet,  almost  to  the  point  of  isolation,  are  the  prime 
requisites  for  successfully  treating  the  case.  Secondly,  being  due  to  an 
infection,  and  in  this  sense  being  self-limited,  an  acute  attack  shows  a 
distinct  tendency  to  recovery  no  matter  what  is  done.  There  being  no 
specific  drug  for  this  disease,  as  there  is  no  specific  drug  for  any  of  its 
allied  conditions,  therapeutics  in  a  drug  sense  are  largely  of  secondary 
importance.  Owing  to  its  being  closely  related  to  rheumatic  infection,  such 
medication  as  is  found  to  be. successful  in  these  conditions  is  found  equally 
successful  in  chorea ;  that  is,  the  salicylates,  and  particularly  aspirin  in 
small  doses,  are  the  prime  elements  to  be  relied  upon.  Rest  in  bed,  quiet, 
isolation,  small  doses  of  aspirin  therefore  form  the  basis  of  the  thera- 
peutic endeavor.  The  choreiform  movements  themselves  are  generally 
greatly  improved  by  these  simple  measures — in  fact,  rest  alone  will  fre- 
quently cause  them  to  practically  disappear. 

It  need  scarcely  be  mentioned  here  that  the  heart  requires  particular 
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attention.  In  a  large  percentage  of  chorea  cases  a  slight  affection  of  the 
heart  is  shown  frequently  by  slight  enlargement,  by  an  increase  of  the 
pulmonic  second  sound,  and  at  times  by  a  systolic  murmur.  This  con- 
dition, however,  soon  disappears  and  in  uncomplicated  cases  needs  no 
further  attention. 

Restlessness  and  insomnia  in  some  cases  of  chorea  can  be  best  treated 
by  hydrotherapeutic  measures.  After  the  first  week  of  the  disease  warm 
baths  before  the  child  is  put  to  bed  have  a  remarkable  effect,  and  it  is 
not  uncommon  to  see  the  child  rest  comfortably  and  easily  as  a  result. 
A  good  routine  to  follow  in  cases  of  the  first  attack  of  chorea  in  com- 
paratively young  children  is  absolute  rest  in  bed,  preferably  out  of  doors 
if  possible,  warm  baths  at  night  before  sleep,  and  a  diet  largely  of  milk, 
total  isolation,  and,  if  necessary,  screening  of  the  bed  if  the  patient  is  in 
a  ward  of  a  hospital.  This,  in  addition  to  small  doses  of  aspirin,  in  the 
early  days  of  the  onset  of  the  disease  accomplishes,  as  a  rule,  very  posi- 
tive results.  [According  to  my  experience,  arsenic  is  the  most  valuable 
remedy  in  chorea  minor.  It  matters  not  in  what  form  it  is  prescribed, 
provided  it  is  given  in  slowly  but  regularly  increased  doses  until  symp- 
toms of  mild  intoxication  develop.  When  this  occurs  gradual  reduction 
in  dosage  is  ordered. 

In  those  cases  in  which  violence,  intensity,  and  continuance  of  the 
movements  threaten  life  the  paramount  indication  is  to  control  these 
movements.  For  this  purpose  chloral  is  given  in  ascendingly  large 
doses,  which  are  very  well  borne  by  children,  until  the  contractions  have 
stopped  for  twelve  hours  (Bouchut).  When  any  untoward  symptoms  de- 
velop, the  remedy  must  be  withdrawn.  In  many  cases  the  disease  is  cured 
by  this  method,  in  all  cases  it  is  mitigated, — Editor.] 

It  must  not  be  forgotten  that,  for  reasons  at  present  not  understood, 
the  first  attack  of  chorea  seems  to  predispose  the  child  to  a  second  attack 
and  a  third  attack.  These  attacks  seem  to  have  a  seasonal  occurrence, 
particularly  toward  the  spring  of  the  year.  The  second  attacks,  as  a 
rule,  are  less  severe  than  the  earlier  attacks,  but  there  is  some  danger,  if 
the  attacks  are  repeated,  of  their  becoming  more  or  less  chronic;  that  is, 
the  patient  never  being  absolutely  free  from  certain  manifestations  of 
chorea  movements.  This  is  important  for  the  reason  that  there  is  fre- 
quently found  in  the  more  chronic  forms  of  chorea  a  close  analogy  in 
symptoms  to  tics  of  various  sorts,  and  as  the  methods  of  treatment  are 
very  different  in  these  two  conditions  a  differential  diagnosis  should 
always  be  made  if  possible.  It  is,  however,  frequently  a  matter  which 
cannot  be  determined  with  any  accuracy,  the  tic  movements  and  the 
chorea  movements  in  their  impure  types  being  absolutely  without  specific 
characteristics. 

There  are  a  number  of  other  forms  of  chorea  which  must  be  noticed 
from  the  point  of  view  of  treatment.     The  chorea  associated  with  preg- 
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nancy  is  well  known.  In  this  form  the  chorea  is  never  a  disease  of  itself, 
but  simply  a  complication,  and  bears  no  distinct  relation  to  the  acute 
infectious  chorea  we  have  just  been  considering.  There  is  no  treatment 
necessary  for  the  chorea  in  pregnancy  other  than  rest  and  quiet,  the 
chorea  movement  as  a  rule  disappearing  completely  after  the  pregnancy 
is  over. 

The  degenerative  form  of  chorea,  the  so-called  Huntington  chorea,  is 
largely  a  family  disease.  In  this  type  the  chorea  movements  are  accom- 
panied by  a  progressive  mental  deterioration.  The  disepse  is  absolutely 
incurable  and  is  progressively  fatal.  Of  course,  the  treatment  in  such 
cases  would  have  to  be  largely  prophylactic,  based  upon  the  consideration 
of  eugenics,  and  would  scarcely  come  into  the  realm  of  treatment  in  the 
ordinary  sense. 

There  are  forms  of  movements  in  childhood  of  a  bizarre  type,  con- 
forming to  no  special  clinical  picture  found  in  typical  chorea  and  hav- 
ing a  variety  of  causes.  The  name  of  chorea  electrica  was  given  to  these 
curious  movements.  The  name  is  not  a  particularly  happy  one,  as  the 
symptoms  have  nothing  whatever  to  do  with  electricity,  either  as  a  causa- 
tive factor  or  a  descriptive  one.  Most  of  these  curious  movements  to 
which  the  term  chorea  electrica  has  been  given  are  tic-like  movements  of 
a  complicated  sort,  which  either  spring  from  or  are  the  objective  expres- 
sion of  a  subconscious  experience.  In  childhood,  naturally,  an  investiga- 
tion directed  toward  the  discovery  of  the  origin  of  these  movements  would 
be  the  proper  therapeutic  method  to  pursue.  It  is  sometimes  questionable 
whether  a  child  should  be  submitted  to  such  an  analysis,  and  therefore  all 
other  methods  should  be  tried  before  this  is  attempted.  It  is  only  in 
rarer  cases  that  it  is  necessary  to  submit  the  child  either  to  the  Freudian 
psychoanalysis  or  investigations  following  the  Janis  method  in  hypnotic 
conditions. 

The  imitative  choreas,  or  the  so-called  habit  choreas,  which  are  some- 
times imitative  in  origin  and  sometimes,  apparently,  are  not,  should  be 
treated  from  a  broad  point  of  view  of  educational  training  in  children. 
This  would  imply,  naturally,  physical  methods  and  other  general  measures 
directed  toward  the  establishment  of  automatic  control  of  muscular 
movements. 

There  is  a  form  of  congenital  chorea  movement  which  is  exciting  a 
great  deal  of  interest  although  the  disease  is  rather  rare.  In  this  con- 
dition the  chorea  movements  date  from  birth  or  early  infancy  and  never 
disappear  completely.  There  is  evidently  in  such  cases  a  congenital 
insufficiency  of  muscular  inhibition  as  far  as  the  intended  purpose  of  the 
movements  is  concerned.  The  cases  that  have  been  described  have  been 
found,  as  a  rule,  in  otherwise  normal  individuals.  In  these  cases  the 
physical  examinations  showed  absolutely  nothing  abnormal.  !N^aturally, 
any   effort  made   toward   modifying  conditions  such  as    these   must  be 
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planned  to  establish,  even  if  only  a  little  can  be  accomplished  in  this 
way,  the  automatic  inhibitory  control  which  is  lacking.  Exercises  must 
be  devised  to  establish  this  control,  at  first  in  a  voluntary  way,  and  then 
by  constant  repetition  to  cause  the  voluntary  attention  to  become  more  or 
less  automatic. 

There  are  several  other  movements  included  under  the  type  of  chorea 
which  are  found  as  isolated  phenomena,  as  complications  of  various  sorts 
of  conditions,  such  as  chorea  movements  found  in  hemiplegias,  athetosis, 
in  organic  diseases  of  the  brain,  chorea  movements  found  in  hysterical 
affections,  the  chorea  movements  sometimes  following  severe  emotional 
shocks,  etc.  AH  of  these  should  be  treated  not  from  the  point  of  view 
of  the  movements  themselves,  but  from  the  standpoint  of  the  patient  him- 
self. 

PARALYSIS  A6ITANS 

Paralysis  agitans,  from  our  present  knowledge  of  the  disease,  must 
be  considered  one  of  unknown  origin  affecting  the  nervous  system  largely 
from  the  muscular  point  of  view,  producing  typical  tremor,  rigidity  of 
the  musculature,  paresthesia  of  various  kinds,  associated  frequently  with 
changes  in  the  osseous  system  of  an  arthritic  kind,  particularly  in  the 
spinal  column.  This  leads  frequently  to  changes  in  gait  and  posture, 
which  further  intensify  the  clinical  picture  presented. 

Paralysis  agitans  was  formerly  considered  to  be  the  result  of  senile, 
or  pre-senile,  changes  in  the  central  nervous  system,  depending  chiefly 
upon  the  early  development  of  arteriosclerosis,  but  with  the  study  of 
paralysis  agitans  cases  in  comparatively  young  children  in  whom  there 
was  no  trace  whatever  of  an  early  arteriosclerosis  this  theory  has  seemed 
somewhat  untenable.  From  the  therapeutic  point  of  view  the  origin  of 
the  disease,  or  the  theories  that  have  been  advanced  to  explain  the  disease, 
are  not  of  importance. 

The  task  of  the  therapeutist  in  treating  paralysis  agitans  is  directed 
to  the  following  considerations:  First,  the  disturbance  in  motility,  as 
shovm  chiefly  by  the  tremor  and  rigidity;  second,  the  paresthesias,  and 
third,  the  mental  state  of  such  individuals. 

The  amount  of  discomfort  in  cases  of  paralysis  agitans  can  be  very 
great.  Such  patients  are  sometimes  never  comfortable  in  any  one  posi- 
tion, the  muscle  rigidity  preventing  them  from  relaxing  sufficiently  to 
adopt  comfortable  attitudes.  For  that  reason  patients  with  paralysis 
agitans  have  frequently  great  difficulty  in  sleeping,  it  being  impossible 
to  retain  a  relaxed  position  sufficiently  long  in  bed  to  allow  them  to  fall 
asleep. 

The  tremor  is  likewise  a  very  disturbing  factor,  not  only  from  the 
esthetic  point  of  view,  but  because  the  patient  cannot  use  his  hands  or 
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arms  with  any  definite  purpose  for  a  long-continued  period  of  time.  In 
this  way  hand  workers,  or  those  whose  employment  necessitates  manual 
dexterity  of  any  sort,  are  rendered  incapable  of  pursuing  their  tasks. 

The  paresthesia,  feeling  of  stiffness  and  strangeness  in  the  muscles 
are  often  torturing  symptoms. 

It  can  be  easily  seen,  therefore,  that  the  disease  presents  a  problem 
sufficiently  broad  to  interest  a  therapeutic  endeavor  to  its  utmost. 

As  a  rule  most  of  the  paralysis  agitans  cases  that  are  not  of  the  senile 
type  show  very  little  variation  from  the  normal  in  the  general  physical 
condition ;  in  fact,  a  great  many  are  very  vigorous  and  healthy  individu- 
als, so  that  the  disease  offers  no  chance  at  all  for  general  treatment,  there 
being  nothing  to  correct. 

ITaturally,  in  the  aged,  or  in  those  in  whom  there  are  found  some  com- 
plicated conditions,  a  consideration  therapeutically  of  such  conditions 
should  be  given.  There  is  no  specific  therapy  for  paralysis  agitans,  and, 
like  all  diseases  which  have  no  definite  treatment,  the  variety  of  methods 
which  have  been  suggested  are  very  numerous. 

For  the  tremor,  which  in  so  many  cases  is  the  prime  symptom  pre- 
sented by  the  patient,  there  is  little  that  can  be  done  in  the  way  of  spe- 
cific treatment.  We  have  no  drug  that  will  control  the  muscular  move- 
ments of  a  tremor  type  and,  at  the  same  time,  not  affect  the  general  mus- 
cular strain.  Of  all  drugs  that  have  been  suggested  hyoscin  hydrobromate 
is  the  only  one  that  offers  any  encouragement,  and  that  in  only  a  com- 
paratively small  percentage  of  cases.  It  is  particularly  unfortunate  that 
in  arteriosclerotics,  in  which  class  most  of  the  Parkinson  types  belong, 
this  is  a  dangerous  drug.  Its  usefulness  in  paralysis  agitans  depends 
upon  long-continued  use  and  progressively  increasing  doses,  and  until  a 
sufficient  amount  has  been  given  to  affect  the  tremor  in  some  positive 
way  the  doses  are  to  be  increased.  Naturally,  in  individuals  over  60  years 
of  age  such  methods  of  medication  are  open  to  serious  question. 

For  the  muscle  rigidity  nothing  seems  so  efficacious  at  present  as 
bathing  and  massage,  the  patient  obtaining  very  often  great  relief  from 
alternating  baths  and  gentle  massage  before  going  to  bed.  Electricity  of 
any  kind  has  only  a  very  temporary  utility.  After  all,  what  can  be  done 
is  mostly  in  the  way  of  intelligently  handling  the  individual  and  using 
such  means  as  are  suggested  from  time  to  time  which  tend  to  increase  the 
patient's  comfort.  A  moderately  active  life,  with  the  interests  of  the 
patient  kept  artificially  alive,  if  necessary,  is  of  far  greater  value  than 
temporary  improvement  obtained  by  Ihis  or  that  drug  therapy. 
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CHAPTER   I 

INTRODUCTION— THE  ROLE  OF  THE  MEDICAL  MAN  IN  THE  FUTURE 
CONTROL  OF  THE  TROPICS 

William  B.  Wiierky 


Encircling  the  earth,  between  30°  N.  and  30°  S.  of  the  equator,  are 
tropical  and  subtropical  regions— the  most  beautiful,  the  most  fertile,  the 
most  richly  endowed  portions  of  the  globe.  Time  and  again  they  have 
been  invaded  by  northern  races  in  search  of  wealth.  Stricken  by  strange 
pestilences  of  mysterious  origin,  the  invaders  disappeared.  Gradually 
the  rumor  spread  and  the  belief  became  ingrained  that  there  lay  "the 
white  man's  grave."  One  hundred  years  ago  Dr.  Jas.  Johnson  wrote: 
"Whoever  has  attentively  examined  the  posterity  of  DeGama,  and  Albu- 
querque, now  scattered  over  the  coast  of  Malabar,  the  plains  of  Bengal, 
and  the  island  of  Macao,  once  the  theaters  of  Lusitanian  preeminence,  will 
be  tempted  to  exclaim: 

"  'Twas  not  the  sires  of  such  as  these 
Who  dared  the  elements  and  pathless  seas; 
Who  made  proud  Asian  monarchs  feel 
How  weak  their  gold  was  against  Europe's  steel, 
But  beings  of  another  mold, — 
Rough,  hardy,  vigorous,  manly,  bold!" 

Will  racial  decadence  be  the  fate  of  those  whites  who  are  now  contem- 
plating an  expansion  into  the  tropics  in  the  near  future  ?  Will  modern 
Science,  operating  through  the  medical  man,  be  able  to  neutralize  the 
forces  which  act  deleteriously  upon  the  white  man  in  the  tropics  ?  Upon 
the  solution  of  these  questions  must  rest  the  white  man's  future  relation 
to  the  tropics. 

Leaving  out  of  consideration  the  results  of  the  old  spirit  of  discovery, 
conquest,  and  religious  zeal,  the  effects  of  which  upon  the  present  owner- 
ship of  the  tropics  are  scarcely  perceptible,  there  is  one  factor  above  all 
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others  which  has  instigated  the  seizure  of  tropical  possessions  by  modern 
white  races.  With  the  overcrowding  of  the  temperate  zones  and  ultimate 
scarcity  of  food  ever  before  them,  these  peoples  have  sought  to  provide 
room  for  expansion.  That  the  tropics  already  have  been  largely  appropri- 
ated may  be  seen  from  the  following  table,  prepared  for  Sir  Wm.  Osier 
by  Mr.  H.  O.  Becket  of  the  Department  of  Geography,  Oxford,  England. 
It  shows  at  a  glance  the  tropical  possessions  of  the  four  western  nations 
— England,  France,  Germany,  and  the  United  States — in  1909. 


Tropical  Territory  In 

Total 
Tropical 

Home 

America 

Africa 

Asia 

Pacific 

Coimtry  i 

France 

440,000 

17,700,000 

4,032,000 

18,500,000 

80,000 

36,720,000 

39,000,000 

207,000 

35,000 

310,000 

9,000 

4,386,000 

German  Empire .  . 

NU. 

11,700,000 

Nil. 

400,000 

12,100,000   60,000,000 

931,5001 

96,000 

1,027,500        209,000 

United  Kingdom. . 

2,000,000 

30,600,000296,600,000 

1,150,000 

330,250,000  44,500,000 

109,000 

1,600,000     1,900,000 

1400,000 

5,009,0001        121,000 

United  States .... 

305,000 

Nil. 

Nil. 

7,707,000 

8,012,000   76,000,000 

47,500 

134,500 

182,0001     2,970,000 

Heavy  figures  give 

population. 

Lighter  figures 

give  area  (in 

square  miles). 

However,  it  is  extremely  uncertain  that  these  possessions  will  serve 
for  the  purpose  of  expansion.  With  characteristic  audacity  the  white 
man  is  attempting  to  accomplish  in  the  near  future  that  which  has  resulted 
from  the  operation  of  natural  laws  acting  through  thousands  of  years — 
the  acclimatization  of  an  alien  race.  It  is  true  that  the  problems  facing 
white  settlement  in  the  tropics  a  comparatively  few  years  ago  have  been 
greatly  modified  by  recent  advances  in  our  knowledge  of  tropical  diseases, 
but  these  researches  tend  rather  to  promote  the  success  of  the  temporary 
settlement  of  white  labor  in  the  tropics  and  to  increase  the  eificiency  and 
supply  of  the  black  labor  of  the  tropics  than  to  guarantee  their  successful 
and  permanent  settlement  by  whites. 

Formerly  it  was  held  that  heat,  the  use  of  peculiar  foods,  the  abuse  of 
alcohol,  sexual  excesses,  the  lack  or  abuse  of  exercise,  etc.,  were  the  factors 
which  lowered  the  resistance  of  the  white  exotic  transplanted  to  an  unac- 
customed environment.  Recent  researches  have  convinced  many  that  most 
of  the  damage  w^as  due  to  protozoon  parasites — the  Entamcebse,  the  Plas- 
modidse,  the  Leishmania,  the  Trypanosomidse,  and  metazoon  parasites, 
such  as  Uncinaria,  Clonorchis  endemicus,  Opisthorchis  noverca.  Schis- 
tosoma japonicum,  Porocephalus  armillatus,  etc.  It  is  quite  possible  for 
hygiene  to  protect  the  white  man  from  these  dangers;  but,  granted  that 
this  has  been  accomplished,  can  he  be  insured  immunity  from  the  injurious 
effects  of  tropical  sunlight? 
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According  to  present  belief,  the  white  man  to  become  climatically 
naturalized  must  accomplish  two  things:  he  must  acquire  more  pigment 
in  his  skin  and  go  for  the  greater  part  unclothed,  and,  in  addition,  re- 
adjust his  thermoregulatory  mechanism — nervous  and  cutaneous.  This 
can  never  be  accomplished  excepting  through  the  operation  of  the  slow 
and  uncertain  laws  of  natural  selection. 

Those  who  lay  special  stress  on  the  significance  of  the  pigment  in  hides 
and  hairs  of  geographically  distributed  animals  call  attention  to  the  fact 
that  the  pigment  in  the  skin  of  all  races  is  the  same,  and  the  amount  pres- 
ent in  each  is  at  least  sufficient  to  exclude  the  dangerous  rays  of  sunlight 
encountered  in  the  particular  latitude  of  the  particular  race  home.  Hence, 
the  blackest  skins  are  found  in  unforested  Africa,  the  plains  of  India; 
yellowish  and  brownish  skins  in  jungle  tribes  or  on  the  humid  coastlands 
in  the  tropics,  or  in  the  desiccating  grass  lands  in  intemperate  climates; 
the  whitest  skins  in  high  latitudes  with  moist  atmosphere  and  cloudy  skies. 
Similarly,  among  the  lower  animals  are  cited,  as  extreme  examples  of 
adaptation,  the  zebra  and  the  polar  bear. 

However,  there  seems  to  be  no  proof  that  the  actinic  rays  in  tropical 
sunlight  exert  more  than  a  superficial  effect  on  man.  It  has  not  even  been 
demonstrated  that  the  sunlight  contains  rays  of  sufficient  penetrating 
power  to  reach  the  pigment  deposited  in  the  deeper  layers  of  the  skin. 
Nor  is  there  proof  that  it  contains  a  greater  proportion  of  ultraviolet 
rays;  there  is  only  proof,  to  date,  of  its  greater  intensity.  Freer  and 
Bacon  have  shown  that  the  chemical  activity  of  the  sun's  rays  is  from 
5-20  times  greater  in  Manila  in  October,  November,  and  February  than 
in  Chicago  during  the  months  of  May  and  June.  They  encountered  great 
variations  in  its  activity,  e.  g.,  two  successive,  equally  clear  days  were 
actinic  and  non-actinic  respectively.  The  destructive  action  of  sunlight 
on  many  microorganisms  is  established,  and  it  is  known  that  plants  can- 
not survive  geographic  changes  without  the  elaboration  of  sufficient  chloro- 
phyll of  the  type  necessary  to  absorb  light  of  particular  wave  lengths,  but 
it  does  not  follow  that  these  arguments  can  be  applied  unhesitatingly  to 
the  action  of  light  upon  higher  organisms.  Yet,  on  the  basis  that  pigment 
is  developed  according  to  need,  it  has  been  advised  that  the  white  man 
settling  in  the  tropics  must  dress  in  clothing  which  is  opaque  to  light  or 
of  a  color  sufficiently  near  the  lower  end  of  the  spectrum  to  exclude  the 
dangerous  rays.  The  results  of  such  protection  have  been  conflicting  and 
generally  unsatisfactory ;  but  this  question  needs  to  be  reinvestigated,  for, 
according  to  Freer,  recent  work  shows  that  color  is  immaterial  as  long  as 
it  presents  a  considerable  absorption  band  in  the  proper  region  of  the 
spectrum. 

The  other  side  of  the  argument,  namely,  that  the  injurious  effects  of 
the  tropics  on  whites  is  due  to  the  intense  heat  combined  with  excessive 
moisture,  seems  to  have  been  more  definitely  established.    Recently  Aron 
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has  brought  forward  very  convincing  experiments  showing  that  the  heat- 
producing  rays  exert  a  more  injurious  effect  than  the  actinic  upon  ani- 
mals naturally  provided  with  a  heat-regulating  mechanism.  The  rapid, 
deadly  effect  of  tropical  sunlight  on  certain  mammals  could  be  obviated 
by  measures  which  promoted  loss  of  body  heat,  e.  g.,  loss  through  the  ac- 
tion of  an  electric  fan.  He  further  showed  that  brown  skins,  which  should 
theoretically  absorb  more  heat  in  sunlight,  show  less  rise  in  temperature 
in  tropical  sunlight  than  the  skins  of  whites  under  similar  conditions. 
This  difference  is  attributed,  and  it  would  seem  correctly  so,  to  the  earlier 
and  more  rapid  loss  of  heat  by  water  of  evaporation.  So  that  the  main 
difference,  in  their  relative  resistance  to  a  tropical  climate,  between  nat- 
uralized and  alien  races  lie  chiefly,  if  not  entirely,  in  the  delicacy  and  effi- 
ciency with  which  cutaneous  heat  regulation  is  performed.  Evidently 
those  measures  promoting  heat  loss,  e.  g.,  going  uncovered  as  much  as 
possible,  protection  from  sunlight,  frequent  bathing,  the  liberal  consump- 
tion of  cooling,  non-alcoholic  drinks,  etc.,  are  only  secondary  in  importance 
to  the  prevention  and  eradication  of  infectious  diseases.  In  short,  as 
Johnson's  motto  expresses  it,  we  must  "study  well  the  clime,  mold  to  its 
manners  our  obsequious  frames,  and  mitigate  those  ills  we  cannot  shun." 

However,  putting  aside  for  the  present  the  question  whether  the  white 
man  can  permanently  acclimate  himself  in  the  tropics,  the  fact  remains 
that  the  tropics  are  largely  in  his  possession,  and  that  he  will  have  to  face 
the  problem  of  developing  their  enormous  natural  wealth  as  a  source  of 
supply  for  an  overcrowded  world — not  by  the  old  reprehensible  system  of 
exploitation,  but  by  holding  and  developing  them  as  a  trust  for  civiliza- 
tion. 

It  is  amazing  to  what  extent  the  English-speaking  world  is  already 
dependent  upon  the  production  of  the  tropics.  Benjamin  Kidd  gives  the 
following  instructive  figures: 

1896 — United  Kingdom  trade  with  the  tropics.  .£138,000,000 
1895 — United  States  trade  with  the  tropics 70,000,000 


Total £208,000,000 

Combined  trade  of  the  United  Kingdom  and 
United  States  with  the  remainder  of  the  world 
outside  of  English-speaking  lands 473,000,000 

The  importance  of  the  tropics  to  the  English-speaking  world  as  a  whole 
is  further  made  apparent  when  one  considers  that  the  trade  of  the  United 
Kingdom  and  that  of  the  United  States  with  the  tropics  in  1896  and  1895 
respectively  amounted  to  some  38  per  cent,  and  65  per  cent.,  respectively, 
of  their  total  trade  with  the  remainder  of  the  world. 

It  is  not  likely  that  the  inhabitants  of  the  temperate  zones  will  grow 
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less  dependent  on  imports  from  the  tropics,  unless  scientific  agriculture 
develops  a  system  of  intensive  cultivation  undreamed  of  at  present. 
Noone  believes  that  the  natural  resources  of  the  tropics  will  be  developed 
by  native  races — as  witness  Brazil  and  Central  America.  An  adequate 
supply  can  be  obtained  only  by  the  use  of  temporary  white  labor  or  by  na- 
tive labor  under  the  supervision  of  a  temporary  white  population.  The 
world-wide  efforts  which  are  being  made  to  make  the  tropics  habitable 
for  whites  will  insure  the  success  of  temporary  settlements  of  white  labor. 
These  have  been  shovra.  to  be  economical  in  Manila,  in  the  Panama  canal 
zone,  in  the  Queensland  sugar  plantations,  etc.  Further,  by  removing  the 
parasitic  factors  in  negro  lethargy,  they  will  increase  the  eflficiency  of 
black  labor;  by  decreasing  mortality  they  will  increase  the  supply  of  this 
black  labor.  So  that  the  study  of  tropical  diseases  is  not  only  of  scientific 
but  also  of  economic  interest. 

For  further  details  concerning  hygienic  victories  in  the  tropics,  the 
works  of  the  late  Sir  Rubert  Boyce  and  that  of  Sir  Ronald  Ross  are  es- 
pecially recommended;  and  for  details  concerning  the  influences  of  geo- 
graphic environment  the  reader  is  referred  to  the  researches  of  Ellen 
Churchill  Semple. 
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CHAPTER   II 

INSOLATION 

Paul,  G.  Woolley 

Insolation  (siriasis,  sunstroke,  heat  stroke,  thermic  fever)  is  a  term 
applied  to  certain  symptom-complexes  that  are  the  result  of  disturbances 
of  heat  regulation.  These  disturbances  arise  primarily  from  physical 
causes — the  heat  and  water  content  of  the  air  about  the  body,  the  condition 
of  the  peripheral  vascular  circulation,  etc. — but  these  causes  lead  to  or 
produce  chemical  changes  in  the  organism  which  are  manifested  in  the 
characteristic  clinical  symptoms. 

According  to  the  sequence  of  the  symptoms,  that  is,  according  to  their 
rapidity  of  development  and  their  severity,  various  classifications  have 
been  made  in  the  group  of  insolation.  The  simplest  is  that  which  includes 
heat  exhaustion  and  sunstroke.  The  former  refers  to  syncope  from  ex- 
haustion "caused  either  by  the  direct  rays  of  the  sun  or  a  heated  atmos- 
phere in  the  shade."  The  latter  refers  to  the  results  of  "the  general  heat- 
ing of  the  whole  body,  blood,  and  tissues,  which  may  happen  either  from 
prolonged  exposure  to  the  sun's  rays  in  a  heated  atmosphere,  to  a  heated 
atmosphere  in  the  shade,  or  to  an  abnormal  thermotaxic  state  due  to  vaso- 
motor or  other  heat-regulating  disturbances." 

From  this  statement  it  appears  that  there  is  little  justification  for  a 
classification  other  than  a  much  simpler  one  which  would  arrange  the  cases 
into  mild,  severe,  and  peracute.  The  causes  of  all  are  obviously  the  same. 
The  symptoms  are  phases  of  the  effects  of  heat  upon  bodies  which  differ  in 
one  or  another  direction  or  degree.  The  type  and  amount  of  variation  is 
determined  by  many  factors — the  use  of  alcohol,  overeating,  overwork  and 
fatigue,  bad  ventilation,  anxiety,  worry,  personal  uUcleanliness,  wearing 
of  too  tight  or  too  heavy  clothes,  and  others. 

An  epitome  of  this  argument  is  found  in  a  recent  article  to  the  effect 
that  heat  exhaustion  is  produced  by  high  temperature;  heat  exhaustion 
brought  on  by  exposure  to  the  sun  is  sunstroke ! 

Insolation  has  always  been  attributed  to  exposure  to  the  sunlight, 
and  more  particularly  to  exposure  of  the  head  to  the  direct  rays.  While 
this  is  true,  in  part,  it  is  not  true  of  all  cases,  and  it  does  not  account  at 
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all  for  the  large  group  of  border-line  cases  that  are  classed  as  heat  exhaus- 
tion or  prostration^  which  are  encountered  among  stokers,  laundry  workers, 
and  persons  who  are  crowded  together  or  who  live  in  hot,  badly  ventilated, 
insanitary  rooms,  buildings,  or  barracks.  Taking  the  whole  series  of 
cases  that  may  be  included  in  the  group  (represented  by  the  classical  hy- 
perpyrexia! sunstroke,  by  atypical  apyrexial  heat  stroke,  and  by  heat 
prostrations  which  occur  in  the  absence  of  direct  sunlight),  we  may  assert 
that  insolation  may  occur  under  any  circumstances  in  which  heat  accumu- 
lates in  the  body,  and  in  which  the  body  does  not  rid  itself  of  its  metabolic 
end  products,  notably  perhaps  acids.  And,  since  metabolism  increases 
under  the  influence  of  abnormal  heat,  it  will  appear  that  symptoms  of  in- 
solation are  imminent  whenever  the  heat  production  of  the  body  exceeds 
the  heat  dissipation. 

Hirsch  (12)  believed  that,  while  heat  was  the  primary  factor,  the  im- 
mediate cause  of  trouble  was  a  diminution  of  oxygen  and  retention  of  toxic 
principles.  Vincent  (17)  also  stated  his  belief  in  a  toxic  basis.  Gordon 
(10)  says  that  recent  work  tends  to  the  conception  of  the  paralyzing  ■ac- 
tion on  the  nervous  system  of  some  toxic  element  which  produces  metabolic 
changes  in  the  neurons,  and,  according  to  the  degree  of  autointoxication, 
the  effect  of  the  sunstroke  will  be  either  an  attack  of  ordinary  heat  pros- 
tration or  syncope  with  unconsciousness  or  death.  If  this  be  true,  then 
insolation  is  an  autointoxication  brought  about  by  substances  formed  in 
the  body  under  abnormal  conditions  of  heat  retention. 

How  the  bodily  heat  regulation  is  upset  we  do  not  know,  but,  from 
the  fact  that  heat  accelerates  chemical  reaction,  and  from  the  fact  that 
the  symptoms  of  sunstroke  are  also  largely  the  symptoms  of  shock,  we  may 
surmise  that  there  is  some  chemical  point  common  to  the  two  conditions. 
The  only  probable  common  factor  that  occurs  to  one  is  the  increased  acid 
content  of  the  tissues.  In  sunstroke  this  may  be  the  result  of  increased 
katabolic  chemical  activity  under  the  influence  of  heat.  However  this 
may  be,  we  are  told  that  the  alkalinity  of  the  blood  is  decreased  and  that 
the  oxygen  content  of  the  body  is  diminished. 

It  is,  however,  with  the  problem  of  solar  rays  in  their  relation  to  in- 
solation that  workers  have  busied  themselves,  and  it  is  work  upon  these 
problems  that  has  given  most  insight  into  the  question  of  the  production 
of  insolation. 

For  a  time  men  were  led  to  suppose  that  the  violet  and  ultraviolet 
part  of  the  spectrum  was  most  active.  This  supposition  was  based  upon 
the  results  of  experiments  on  the  effect  of  ultraviolet  rays  upon  bacteria, 
protozoa,  and  plants,  which  showed  beyond  question  that  these  lower 
forms  of  life  were  seriously  affected  by  these  rays.  It  has,  however,  been 
shown  that  the  results  reached  with  the  organisms  that  have  no  heat-reg- 
ulating apparatus  do  not  apply  to  the  other  organisms  that  have  such  an 
apparatus.    Also,  Freer  (8),  Gibbs  (9),  and  Bacon  (2)  have  shown  that 
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the  tropical  sunlight  (Manila)  contains  no  more  ultraviolet  rays  than 
does  the  light  of  temperate  zones  (Chicago).  And  yet  in  tropical  cli- 
mates heat  prostrations  are  more  numerous  (in  troops  especially)  than 
in  temperate  climates.  Experiments  with  underwear  which  prevents  the 
action  of  ultraviolet  rays  on  the  body  have  also  been  unproductive  of  good 
results.  More  interesting  still,  however,  are  observations  such  as  those  of 
Chamberlain  (3),  which  render  it  very  doubtful  that  the  actinic  rays  play 
an  important  part  in  tropical  deterioration  of  any  sort. 

In  the  absence  of  any  direct  evidence  of  the  ill  effects  of  the  ultraviolet 
rays,  the  attention  of  Aron  (1)  was  turned  to  the  red  and  infrared  rays, 
with  the  result  that  very  definite  and  useful  information  has  been  devel- 
oped. 

The  heat  rays  may  be  active  in  one  or  two  ways,  or  in  both.  They 
may  act  by  increasing  the  temperature  of  the  air,  or  by  heating  the  body 
itself.  Either  action  tends  to  decrease  the  heat  dissipation  from  the  body, 
or  to  increase  the  heat  accumulation  in  the  body.  Aron's  work  indicates 
that  both  ways  are  important. 

The  body  loses  heat  in  three  ways — ^by  conduction,  by  radiation,  and 
by  evaporation.  Under  normal  circumstances  radiation  is  the  most  active, 
but,  as  the  surrounding  temperature  rises,  radiation  becomes  necessarily 
less  important  and  evaporation  (perspiration)  becomes  more  active,  un- 
til at  temperatures  which  equal  or  exceed  that  of  the  body  evaporation 
alone  is  of  value.  Vierordt  (16)  estimated  the  normal  heat  losses  through 
various  channels  as  follows:  the  urine  and  feces,  1.8  per  cent.;  by  ex- 
pired air,  3.5  per  cent. ;  by  vaporization  of  water  from  the  lungs,  27.2 
per  cent. ;  by  evaporation  from  the  skin,  14.2  per  cent. ;  by  radiation  and 
conduction,  73.0  per  cent.  Rubner  showed  that  the  heat  losses,  estimated 
in  calories,  by  radiation  and  conduction,  took  place  according  to  the  fol- 
lowing table: 


Temperature 

Calories  Lost  by  Radiation 

Calories  Lost  by  Evaporation 

7°C 

78.5 
55.3 
45.3 
41.0 
33.2 

7.9 

15°  C    

7.7 

20°  C 

10.6 

25°  C   

13.2 

30°  C 

23.0 

These  figures  indicate  that  under  normal  circumstances  radiation  is 
the  most  important  method  of  physical  heat  regulation,  but  that  under  ab- 
normal circumstances  evaporation  becomes  the  most  important.  Without 
increased  evaporation  the  body  would  not  merely  retain  its  heat,  but  would 
absorb  heat  from  its  surroundings.  This  state  of  things  had  led  Hill  (11) 
to  remark  that,  so  long  as  evaporation  is  active,  high  temperatures  alone 
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Avill  not  change  the  temperature  of  the  body.  It  is  only  when  evaporation 
is  insufficient  that  heat  produces  serious  results. 

This  is  shown  in  a  remarkably  clear  way  by  Aron's  experiments  with 
dogs,  cats,  guinea-pigs,  and  rabbits,  in  all  of  which  evaporation  takes  place 
only  through  the  respiratory  tract.  Aron  shows  first  of  all  that  dead  ani- 
mals, in  which  there  is  no  possibility  of  heat  regulation  of  any  sort,  absorb 
heat  very  rapidly  when  exposed  to  heat,  either  in  the  shade  or  in  the  direct 
sunlight,  and  that  heat  accumulates  far  more  rapidly  in  the  sunlight  than 
in  the  shade.  He  shows,  also,  that,  when  in  living  animals  heat  dissipa- 
tion is  diminished  by  reducing  the  possibility  of  evaporation  (by  tracheot- 
omy), the  temperature  of  the  animals  rises  much  more  rapidly  than  in 
normal  animals,  but  less  rapidly  than  in  dead  animals,  while  at  the  same 
time  control  animals,  which  have  also  been  tracheotomized,  but  which  are 
kept  under  otherwise  normal  conditions,  live  comfortably  and  show  no  ab- 
normal variation  of  temperature  and  no  symptoms  due  to  heat  retention. 

In  a  series  of  experiments  with  monkeys  Aron  showed  that  these  ani- 
mals, which  are  as  accustomed  to  tropical  climate  as  any  that  can  be  ob- 
tained, when  exposed  to  the  direct  sunlight,  quickly  died,  though  the  con- 
trol animals  kept  in  the  shade,  even  that  of  an  umbrella,  survived.  But 
he  also  showed  that  monkeys  kept  in  the  sun,  but  in  a  current  of  air,  such 
as  that  produced  by  an  electric  fan  or  a  natural  breeze,  suffered  no  damage. 
He  further  showed  that,  if  monkeys  were  placed  in  an  apparatus  so  that 
their  heads  were  exposed  to  direct  sunlight,  but  with  their  bodies  protected 
and  kept  cool,  they  suffered  no  damage.  He  concludes,  therefore,  that  it  is 
not  the  direct  effects  of  the  sunlight  which  do  damage,  but  the  hyper- 
thermia produced  by  the  heat  rays.  He  believes  that  the  heat  radiated 
from  the  sun  warms  the  body  tissue  more  rapidly  than  can  be  compensated 
for  by  the  regulatory  mechanism  of  the  body.  The  tissues  and  the  blood 
increase  in  temperature  .to  a  point  higher  than  is  compatible  with  life. 
Apparently  the  organs  most  susceptible  to  this  increased  heat  effect  are  the 
brain  and  heart,  though  it  is  not  indicated  from  the  lesions  in  these  organs 
which  are  most  essential  in  causing  death.  These  characteristic  lesions 
are  hemorrhagic  lesions  in  the  brain  and  (in  monkeys)  in  the  heart. 

Not  less  clear  than  the  results  of  his  experiments  with  animals  are 
Aron's  results  with  human  beings.  They  indicate,  as  he  says,  ''that  the 
temperature  of  the  human  skin  increases  in  the  sun,  but  does  not  reach  the 
normal  body  temperature.  In  animals  without  sweat  glands  the  skin  tem- 
perature rises  above  febrile  heights,  and  the  tissues  lying  underneath  are 
heated.  On  the  other  hand,  penetrating  of  heat  through  the  human  skin 
seems  improbable,  the  effect  of  the  rays  being  neutralized  by  water  evapora- 
tion on  the  skin.  The  more  perf(>ct  this  water  evaporation  is  the  better 
the  normal  body  temperature  may  be  maintained."  "Monkeys  exposed 
to  the  sun  in  Manila  die  in  little  over  an  hour  because  of  their  limited 
capacity  to  evaporate  water,  while  Kian,  with  his  well-developed  sweat 
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glands,  resists  the  same  climatic  condition  for  a  much  longer  period  with- 
out detriment."  The  great  importance  of  this  evaporation  is  shown  by 
the  remarkable  fact  that  a  man  lying  quietly  in  the  sun  lost  280  grams 
in  weight  in  one  hour.  The  above  figure  does  not  include  the  water  held 
in  the  man's  clothes,  which  was  also  actually  lost  to  the  body.  The  volume 
of  respired  air  in  such  a  man  increased  23  per  cent. 

The  foregoing  facts  account  very  well  for  the  usual  cases  of  sunstroke. 
There  remains,  however,  a  small  group  of  cases  in  which  but  slight  increase 
of  temperature  have  been  observed.  Aron  accounts  for  these  upon  the 
basis  of  sudden  loss  of  large  quantities  of  water.  He  quotes  P.  Schmidt, 
who  observed,  under  unfavorable  climatic  conditions  during  muscular 
work,  water  losses  as  great  as  1  kilogram  per  hour.  He  proceeds  to  call 
attention  to  the  fact  that,  since  the  body  cannot  withstand  a  loss  of  water 
of  more  than  10  per  cent,  of  its  weight,  an  acute  loss  of  3-4  kilos  must 
necessarily  result  in  grave  disturbances,  collapse,  or  death.  In  this  con- 
nection it  is  to  be  remembered  that  large  losses  of  water  may  occur  with 
little  reduction  of  the  body  temperature,  as,  for  instance,  when  the  sweat 
runs  down  and  off  the  body  "in  streams."  Where  losses  of  water  are  so 
great,  evaporation  is  reduced,  and  refrigeration  decreased.  Serious  re- 
sults may,  therefore,  result  from  paralysis  of  the  vasodilators  on  the  one 
hand,  or  by  too  great  loss  of  water  from  the  sweat  glands  on  the  other. 
"It  is  not  the  sweat  we  see,  but  that  which  we  do  not  see,  which  exerts  the 
cooling  effect." 

One  further  point  of  interest  (among  many  others)  is  taken  from 
Aron's  work,  and  this  has  to  do  with  the  question  of  the  exposure  of  the 
human  head  to  heat.  Aron  states  that  the  temperature  of  the  air  in  the 
thick  black  hair  of  a  Filipino  may  reach  50.1°  in  an  hour  of  exposure. 


PROPHYLAXIS 

If  the  foregoing  facts  are  true,  then  prophylaxis  consists  in  prevent- 
ing the  accumulation  of  abnormal  amounts  of  heat  in  the  body.  To  ac- 
complish this  there  are  mediate  and  immediate  methods.  The  former 
applies  to  habits  and  clothing — in  general  to  hygienic  surroundings  at 
any  time ;  the  latter  to  habits  during  severe  hot  weather. 

To  enable  oneself  to  withstand  great  heat  the  regulatory  system  of  the 
body  should  be  kept  in  the  normal  state  of  adaptability  to  circumstances. 
The  skin  should  be  kept  clean  to  allow  free  evaporation ;  the  clothes  should 
be  loose  and  light,  moderately  absorbent,  but  thin  enough  to  allow  the  air 
to  circulate  freely,  and  so  assist  evaporation.  The  diet  should  be  one  that 
will  not  create  unnecessary  demands  upon  the  system.  Alcoholic  drinks 
should  be  tabooed,  plenty  of  cool  water  or  fruit  juices  may  be  indulged 
in  to  advantage,  since  they  serve  to  keep  the  excretory  system  freely  open 
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and  to  encourage  refrigeration  by  evaporation.  Fatigue,  worry,  and  anx- 
iety should  be  avoided.  Heavy  work  in  the  open  should  not  be  done,  and 
even  in  the  shade  should  be  limited.  Dwelling  houses  and  living  rooms 
should  be  open,  the  windows  shaded  in  such  a  way  as  to  exclude  the  heat 
rays  without  cutting  off  what  breezes  blow.  Electric  fans  or  punkahs  are 
often  indispensable,  and  cool  (not  cold)  baths  are  infinitely  refreshing  as 
well  as  useful  in  keeping  the  body  at  ease. 

During  times  of  intense  heat,  and  always  during  the  hot  hours  of  the 
day,  all  physical  effort  should  be  reduced  to  an  absolute  minimum.  At 
such  times  rest  in  the  shade,  with  as  little  clothing  as  circumstances  per- 
mit, and,  if  possible,  where  even  the  slightest  breezes  blow,  should  be 
freely  indulged  in.  Under  such  circumstances  electric  fans,  when  pos- 
sible, and  punkahs,  where  they  are  not,  are  not  only  pleasant,  but  almost 
necessary.  The  oriental  custom  of  taking  a  siesta  in  the  middle  of  the 
day  is  a  highly  commendable  one  which  Europeans  should  be  counseled  to 
follow.  In  addition  to  these  peaceful  recommendations,  it  is  advisable  to 
suggest  a  light  diet  accompanied  by  as  much  water  as  can  be  gratefully 
consumed.  Such  a  regime  will  result  in  quiet  of  mind  and  body  and  will 
encourage  a  useful,  moderate  degree  of  perspiration  and  evaporation, 
which  will  result  in  a  comparatively  mild  state  of  refrigeration.  Atten- 
tion should  be  paid  to  the  excretory  organs.  Citrous  drinks  encourage  the 
renal  activities,  and  so  assist  in  the  cleansing  of  the  tissues.  Much  water 
will  assist  intestinal  elimination  and  so  assist  in  preventing  intoxication 
from  fecal  stasis.  Constipation  must  be  avoided  with  as  great  care  as 
diarrhea.  Any  exposure  to  the  direct  sunlight  should  be  avoided  as  much 
as  possible,  and  when  such  exposure  is  necessary  it  should  be  brief.  An 
umbrella  is  a  valuable  protection. 


TREATMENT 

The  treatment  of  insolation  is  rather  an  unsatisfactory  matter.  This 
must  be  so  because  of  the  grave  changes  that  are  produced  in  the  various 
organs  of  the  body  by  the  action  of  the  intense  heat  and  the  products  of 
abnormally  rapid  (and  very  probably  aberrant)  metabolism.  One  cannot 
expect  to  remove  extravasations  of  blood  in  the  brain,  meninges,  or  heart 
in  a  few  minutes  or  hours,  and  still  less  can  one  expect  to  restore  the  dam- 
age produced  by  the  hemorrhages  in  less  than  a  very  considerable  time. 
Moreover,  the  disease  is  rapid.  Its  victims  fall  where  there  are  no  thera- 
peutic resources.  They  must  be  carried  to  some  place  where  remedies  are 
at  hand ;  where  ice  can  be  had,  where  baths  can  be  given. 

There  are  two  main  objects  in  view  in  treating  any  form  of  insolation : 
to  reduce  the  heat  content  of  the  body  and  bring  about  elimination  of  its 
toxic  contents.     When  these  things  have  been  done,  tempus  edax  rerum 
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alone  will  attend  to  the  hemorrhages,  the  destruction  of  tissue,  the  fatty 
degeneration,  and  the  rest.  But  even  time  will  not  always  allow  the  body 
to  return  to  its  former  state.  Often  residual  symptoms  remain,  such  as 
a  tendency  to  relapses,  to  headache,  to  partial  loss  of  memory,  to  loss  of 
sustained  attention,  to  polyuria,  or  even  to  glycosuria.  There  is  the  fur- 
ther possibility  that  insolation,  particularly  the  moderately  severe  type, 
predisposes  to  meningitis. 

Treatment  of  an  attack  of  insolation  is,  therefore,  one  that  combines 
refrigeration  with  elimination,  both  active  enough  to  produce  good  effects 
without  embarrassing  organs,  such  as  the  heart,  which  are  already  dam- 
aged. To  accomplish  the  former  the  practice  is  to  give  ice  cold  packs  or 
baths.  To  compass  the  latter,  recourse  is  commonly  had  to  stimulants. 
This  seems  not  to  be  the  best,  except  as  a  last  resort.  Stimulation  of  an 
already  burdened  organ  can  do  little  good  and  much  damage.  Hydro- 
therapeutic  methods  are  of  more  value  in  insolation  than  any  drugs.  Ice 
packs  or  iced  baths  have  a  great  value,  but  should  not  be  continued  for 
more  than  a  few  minutes,  1-2  (Chandler,  5)  at  a  time,  and  should  be 
discontinued  when  the  rectal  temperature  has  reached  104°  F.  To  re- 
place the  water  lost  to  the  body  before  the  attack,  and  to  increase  elimina- 
tion, there  is  no  better  method  than  infusion  of  saline  solutions.  If  it  be 
true  that  the  oxygen  content  of  the  body  is  low  and  the  acid  content  high, 
then  such  solutions  should  be  alkaline.  Such  alkaline  solutions  as  those 
recommended  by  Fischer  (7)  are  extremely  efficacious,  whether  given  by 
rectum  or  intravenously,  in  neutralizing  the  acids  of  the  body  and  increas- 
ing water  elimination  by  the  kidneys.  The  solution  for  rectal  use  should 
be  prepared  as  follows: 

Sodium   chlorid    10  grams 

Sodium  carbonate   (XagCOg.lO  HgO) 10  grams 

Water    1,000  c.  c. 

The  injection  should  be  given  slowly  enough  to  allow  retention.     The 
time  consumed  in  injecting  a  liter  should  not  be  less  than  one  hour. 
For  intravenous  injection  the  following  solution  may  be  used:^ 

Sodium  chlorid 14  grams 

Sodium  carbonate  (crystallized) 10  grams 

Water    1,000  c.  c. 

'  For  intravenous  use  the  alkaline  saline  solution  should  be  very  carefully  prepared. 
The  carbonate  cannot  be  boiled.  The  salt  solution  should  therefore  be  made  and  steril- 
ized, after  which  the  crystals  of  carbonate  may  be  added.  If  the  crystallized  sodium 
carbonate  is  not  available  and  use  must  be  made  of  the  ordinary  dried  form  of  the 
salt,  the  amount  indicated  in  the  above  prescription  should  be  divided  by  three. 


1 

I 


REFERENCES  679 

This  also  should  be  given  very  slowly.  The  effect  of  these  solu- 
tions upon  the  secretion  of  urine  is  remarkable,  and,  as  a  rule,  they 
will  make  it  unnecessary  to  use  digitalis.  When  this  latter  drug  is 
used,  it  should  be  very  carefully  administered  and  its  effects  carefully 
watched.  The  use  of  strychnia  is  not  advised  in  the  active  stage  of  the 
disease. 

Such  treatment  will  dispose  of  the  immediate  danger,  and  when  this 
has  been  done  treatment  is  symptomatic.  Headache  may  be  treated  with 
acetanilid,  phenacetin,  salicylates.  But  these  drugs  should  be  used  with 
extreme  caution.  This  is  particularly  true  of  the  coal-tar  products.  Sleep- 
lessness may  be  controlled  with  bromids,  trional,  or  other  mild  sedatives 
and  soporifics. 

In  apyrexial  heat  exhaustion  external  hydrotherapeutic  measures  are 
uncalled  for,  and  treatment  should  be  eliminative  and  stimulant.  The 
internal  hydrotherapeutic  methods  should  be  very  useful  in  these  cases 
smd  should  be  combined  with  friction,  massage,  warm  packs  with  suffi- 
cient internal  stimulant  medication. 

After  recovery  from  an  attack  of  insolation  great  caution  must  be  ob- 
served by  the  patient  to  prevent  recurrences  from  subsequent  exposures  to 
heat.  He  must  pay  careful  attention  to  prophylactic  measures,  and  use 
the  greatest  precautions  in  ordering  his  life.  It  is  advisable  for  all  such 
persons  to  arrange  their  time  in  such  a  way  that  they  may  spend  the  hot 
seasons  at  some  high  altitude  or  cool  summer  resort.  Many  tropical  coun- 
tries have  what  is  known  as  a  ''summer  capital,"  to  which  many  people 
go  to  escape  the  heat  of  the  lowlands. 
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CHAPTER   III 

AFFECTIONS  DUE  TO  POISONOUS   REPTILES,  FISH,  PLANTS,  AND 
ARTHROPODS  (INCLUDING  MYIASIS) 

Creighton  Wellman 

In  this  section,  and  also  in  the  following  sections  written  bj  me,  I  have 
not  hesitated  to  include  brief  discussions  of  several  little  known  ailments. 
Frequently  the  most  puzzling  problems  of  physicians  in  the  tropics  are 
unusual  and  sometimes  comparatively  slight  ailments,  rather  than  the 
classical  and  carefully  studied  diseases  described  in  so  many  textbooks. 
The  list  is,  however,  not  complete  on  account  of  space  considerations. 


1.    OPHIDISM 

Poisonous  snakes  may  be  said  to  be  of  two  kinds,  Colubrine  and  Vi- 
perine.  To  the  former  group  may  be  referred  the  venomous  Hydrophine 
water  snakes.  Among  tropical  Colubrines  may  be  mentioned  the  corraline 
snakes  (Elaps),  the  cobras  (Naja),  the  kraits  (Bungarus),  the  Australian 
black  snake  (Pseudechis) ,  the  tiger  snake  (Iloplocephalus),  the  death 
adder  (Acantophis) ,  the  bush  master  (Lachcsis),  and  the  sea  snakes 
(Hydrus,  etc.).  Some  of  the  important  Viperines  are  the  ketten  (Daboia), 
the  puff  adder  (Clotho),  the  rattlesnakes  (Crotalus),  the  moccasins  (Tri- 
conocephalus) ,  and  the  copperhead  (Denisonia). 

It  is  often  impossible  to  ascertain  the  species  or  genus  of  snake  that 
has  inflicted  a  given  bite,  and,  while  Colubrine  and  Viperine  venoms  act 
somewhat  differently,  the  treatment  of  their  effects  can  best  be  discussed 
together. 

There  appear  to  be  hemolytic,  leukolytic,  hemorrhagic,  and  neuro- 
toxic bodies  and  coagulins  included  in  snake  venoms,  and  the  proportions 
and  effects  of  these  seem  to  be  different  in  different  kinds  of  venom. 

My  own  observations  have  been  made  principally  with  Cloilio  arietans, 
one  of  the  most  dangerous  Viperines  known,  and  which  is  common  in 
southwest  Africa.  The  principal  effects  of  its  bite,  as  studied  in  my 
cases,  are  as  follows:  loss  of  the  coagulability  of  the  blood  after  passing 
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through  the  tissues  at  the  site  of  the  bite,  extravasation  of  blood  from 
the  mucous  membranes,  inchuling  the  stomach  and  nose,  the  remote  se- 
lective action  of  some  ingredient  of  the  venom  noticed  by  its  effect  on  the 
respiration,  sloughing  of  the  site  of  the  puncture,  and  the  frequent  pre- 
cipitation of  active  attacks  of  malaria  in  patients  who  survive  the  direct 
effects  of  the  bite.  The  bite  of  the  house  cobra  {Naja  nigricollis)  ob- 
served by  me  in  the  same  region,  gives  rise  to  effects  much  less  severe, 
although  the  hemolytic  power  of  the  venom  appeared  to  be  greater  in  vitro 
than  that  of  Clotho,  which  latter  observation  agrees  with  those  of  Lamb 
on  Indian  snakes. 

The  general  conditions  to  be  combated  in  cases  of  snake  bite  are  shock, 
increasing  pain  at  the  point  of  puncture,  local  edema,  hemorrhage,  slough- 
ing, vomiting,  small,  frequent,  irregular  pulse,  dyspnea,  difficult  breath- 
ing, convulsions,  coma,  and  death.  Ecchymoses  due  to  a  destructive  ac- 
tion of  the  venom  on  the  endothelial  cells  of  the  capillaries,  fatty  degenera- 
tion of  the  parenchymatous  organs,  and  necroses  of  the  liver  occur. 

Remedial  Meastjres 

These  should  aim  at  the  neutralization  of  the  venom  absorbed  by  the 
tissues,  at  the  prevention  of  avoidable  absorption,  and  at  the  relief  of 
dangerous  or  distressing  symptoms. 

Specific  Treatment.' — Calmette's  antivenin  should  be  promptly  admin- 
istered in  all  cases  of  snake  bite  occurring  in  the  tropics,  because  it 
lessens  the  degree  of  hemolysis  and  appears  to  inhibit  the  effect  of  the 
neurotoxin  present.  At  least  100  c.  c.  should  be  injected,  preferably  in- 
travenously, as  promptly  as  possible  after  the  bite  has  been  received.  Sub- 
cutaneous injection  into  the  neighborhood  of  the  bite  is  also  advised  in 
addition,  but  the  serum  should  not  be  introduced  in  the  exact  location  of, 
or  together  with,  the  permanganate  solution  referred  to  below. 

Other  Treatment. — Ligation  of  the  bitten  Hmb  above  the  wound,  excision, 
sucking,  cautery,  etc.,  are  not  to  be  neglected.  Hot  iron,  nitric  acid,  or  other 
caustic  may  be  used  for  this  last. 

From  my  experience,  I  am  personally  strongly  in  favor  of  injecting  a  weak 
solution  of  permanganate  of  potassium  into  the  tissues  at  the  site  of  the  wound. 

In  addition  to  the  above,  various  observers  have  advocated  different 
measures,  among  which  may  be  mentioned  transfusion  of  blood  or  salt 
solution,  bleeding  at  the  same  time  from  the  bitten  limb.  Subcutaneous 
injections  of  a  10  per  cent,  solution  of  calcium  hypochlorite  (10  minims) 
have  also  been  mentioned,  as  well  as  pilocarpin  hypodermically.  Chlorid 
of  gold  has  likewise  been  advocated. 

For  local  edema  applications  of  ammonia  water  have  been  used,  and 
to  combat  the  symptoms  of  collapse  various  heart  stimulants,  galvanism. 
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rubbing  of  the  limbs,  coffee,  ammonia  inhalations,  strychnin,  and  alcohol 
(brandy  or  whiskey  given  with  care  to  avoid  overdosing).  Promptness 
in  treatment  is  the  greatest  factor  in  the  prevention  of  a  fatal  issue. 

Peophylactic  Measures 

Among  prophylactic  measures  may  be  mentioned  snake  killing,  stim- 
ulated by  rewards ;  the  cultivation  of  land,  and  the  keeping  of  reptilivorous 
animals,  such  as  the  mongoose.  Crude  carbolic  acid  smeared  around  the 
supporting  posts  or  other  foundation  of  houses  will  keep  out  house-loving 
species. 

2.     OTHER   POISONOUS   VERTEBRATES 

A.     Batrachia  and  Lacertilia 

Among  the  Batrachia  may  be  mentioned  the  salamanders  (e.  g.,  Cryp- 
tohranchus  japonicus),  and  the  toads  (e.  g.,  Bufo  agua).  Of  the  Lacer- 
tilia there  is  only  one  important  poisonous  genus,  viz.,  Heloderma  {H.  hor- 
ridum)  from  tropical  America. 

Salamandrin  and  the  poison  of  Heloderma  are  said  to  act  much  like 
viper  venom.  Several  toxic  substances  have  been  studied  from  toads: 
bufotalin,  a  heart  poison;  bufotenin,  a  nerve  poison,  and  phrynolysin,  an 
erythrolytic  substance.  Here  may  be  mentioned  bufagin,  from  the  so- 
called  parotid  glands  of  Bufo  agua,  identical  or  closely  allied  to  epi- 
nephrin. 

Remedial  Measures 

In  the  absence  of  specific  antisera  the  poisons  of  the  above  are  best 
combated  by  the  general  measures  given  for  snake  bite. 

B.     Poisonous  Fish 

There  are  many  species  of  tropical  fish  which  are  protected  by  the  pos- 
session of  spines,  which  are  provided  with  a  poisonous  substance  furnished 
by  glands  situated  at  their  base,  e.  g.,  the  cat  fishes  (Siluridse).  Many 
other  genera  are  similarly  provided.  Among  these  may  be  mentioned  the 
sting  rays  (Trygonidse),  species  of  Pelor,  Scorpcena,  Trachinus,  Synaceia, 
etc.  Still  other  fish  {Muroena,  Stomias,  Tetradon,  etc.)  cause  trouble  by 
their  bites. 

The  conditions  set  up  by  the  bites  and  stings  of  such  fish  are  chiefly 
local,  i.  e.,  inflammation  and  edema  accompanied  by  much  pain,  fever, 
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lymphangitis,  lymphadenitis,  and  occasionally  gangrene.  The  general 
manifestations  are  nausea,  vomiting,  purging,  cold  sweats,  sometimes  de- 
lirium, and  even  convulsions. 

Further,  a  number  of  tropical  fish,  not  always  easy  to  distinguish  from 
edible  species,  are  the  cause  of  disagreeable  and  not  seldom  grave  symp- 
toms when  eaten  as  food.  These  fish  are  found  throughout  most  of  the 
tropical  seas,  and  cases  of  poisoning  frequently  occur,  especially  in  sail- 
ors, marines,  and  newly  arrived  residents.  Some  of  the  most  important 
fish  of  this  character  are  certain  herrings  (Clupea),  parrot  fishes  (Scarus), 
sea  porcupines  {Tetradon,  Diodon),  cat  fish  (Siluridae),  barracuda  (Sphy- 
rcena),  file  fish  (Balistes),  trunk  fish  (Ostracion),  lip  fish  (Lachnolemus) , 
and  a  few  Atherinidse  (Tctragonurus).  Some  varieties  (e.  g.,  Caranx 
and  Thynnus)  are  only  occasionally  poisonous,  being,  as  a  rule,  found 
edible.  I  have  seen  a  species  of  Barhus  in  West  Africa  cause  alarming 
symptoms  when  eaten. 

The  picture  is  uncommonly  like  that  of  ptomain  poisoning.  Burning 
of  the  fauces,  nausea,  headache,  fainting,  collapse,  and  death  from  par- 
alysis of  the  heart  and  respiration  have  been  recorded.  Paralysis  or  gas- 
tritis may  follow  as  sequelae.  The  poison  of  Tetradon,  which  has  been 
most  carefully  studied,  is  said  to  contain  a  base  (tetradin)  and  an  acid 
(tetradonic  acid).  The  mortality  from  Tetradon  poisoning  is  stated  to  be 
over  68  per  cent. 

Remedial  Measures 

Stings  or  bites  may  be  treated  according  to  the  general  procedures  given 
under  snake  bite.  After  the  eating  of  poisonous  fish  emetics  or  the  stomach 
pump  are  to  be  used  at  the  onset  of  the  first  symptoms.  Stimulation  is  called 
for,  and  strychnia  hypodermically  has  specially  been  recommended.  Artificial 
respiration  may  be  indicated.  , 

Preventive  Measures 

Great  care  should  be  taken  to  identify  all  tropical  fish  before  eating. 
Amons:  the  natives  some  individuals  are  immune  to  the  ill  effects  of  eat- 
ing  these  fish,  so  caution  should  be  displayed  in  accepting  the  assurance 
of  guides,  etc.,  as  to  the  harmlessness  of  any  certain  variety  of  fish. 

C.     Poisonous  Mammals 

The  Australian  OrnitJiorhynchus  paradoxus,  by  means  of  poisoned 
spurs, .  may  inflict  bad  wounds.  The  poison  is  stated  to  be  much  like 
snake  venom  in  its  action,  although  much  milder. 

The  rat  bite  disease  of  Japan  is  characterized  by  a  dark  eruption, 
fever,  and  a  tendency  to  recur. 

The  bites  of  carnivora  are  to  be  considered  as  open,  infected  wounds. 
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Remedial  Measures 

The  treatment  of  Omithorhynchus  bites  consists  of  the  general  meas- 
ures used  in  cases  of  snake  bite.  No  special  treatment  is  recommended 
for  rat  bite  disease.  The  ill  effects  following  the  bites  of  carnivorous 
animals  may  require  treatment  for  general  septic  infection  or  even  rabies. 

In  my  own  experiences  with  bites  of  large  cats  (leopards,  lions,  etc.)  the 
measures  called  for  were  purely  surgical. 


3.     BITING   AND    STINGING   ARTHROPODS 

These  belong  to  the  centipedes,  spiders,  mites,  ticks,  and  various  fam- 
ilies of  insects.  The  species  are  too  numerous  to  be  detailed  here.  Pos- 
sibly infection  introduced  at  the  time  of  the  bite  is  to  blame  for  the  symp- 
toms in  some  cases,  rather  than  any  venomous  substance.  The  effects  of 
kthe  bites  and  stings  of  Arthropods  in  the  tropics  are  often  quite  severe, 
and  may  even  cause  death,  especially  in  children  and  in  adults  with  heart 
affections.  The  Durango  scorpion  is  stated  to  cause  the  death  of  250  per- 
sons each  year.  The  conditions  set  up  by  the  various  poisonous  species  of 
arthropods  are  very  similar  and  are  usually  marked  by  local  edema  and 
inflammation,  pain,  occasionally  sloughing  of  the  wound,  nausea,  vomiting, 
thirst,  nervous  manifestations,  a  weak,  rapid  pulse,  dizziness,  dyspnea, 
and  sometimes  convulsions  and  death.  In  cases  of  scorpion  sting  observed 
by  me  in  West  Africa  I  found  agonizing  pain  at  the  point  of  puncture 
a  marked  feature.  When  the  puncture  is  on  the  mouth  or  tongue  suffo- 
cation may  take  place  from  swelling. 


Remedial  Measures 

If  the  wound  is  on  a  limb,  ligate  above  the  puncture,  and  the  wound  should 
[be  incised,  sucked,  and  cleansed.  For  the  swelling  a  compress  of  ammonia  is  said 
•  to  be  effective.  I  have  found  that  hot  applications  are  effective  in  relieving  the 
hintense  pain  sometimes  following  the  puncture  of  scorpions. 

Cocain  has  also  been  recommended  for  relief  of  the  pain.  Sedatives 
jwhich  do  not  depress  the  heart  may  be  administered  in  addition.  Cal- 
Imette's  autivenin  is  reported  to  be  effective  against  scorpion  venom  as 
[well  as  snake  bites.  The  serum  prepared  by  Todd  in  Egypt  may  prove  to 
[be  valuable  against  scorpion  stings. 
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4.     STINGING   AND   IRRITATING   LARViE    AND    PLANTS 

The  larvae  of  many  species  of  tropical  Lepidoptera  are  covered  with 
hairs  or  spines  which  possess  strongly  poisonous  properties.  In  Africa  I 
found  the  families  Limacodidse,  Arctiida?,  and  Liparidae  very  trouble- 
some. One  patient  was  even  forced  to  return  to  Europe  because  of  fre- 
quent and  distressing  urticaria  arising  from  this  source.  Many  similar 
offenders  from  other  parts  of  the  tropics  have  been  reported.  Coleopterous 
larva?  also  cause  similar  effects.  In  this  connection  may  be  mentioned 
two  species  of  African  Millipedes  {Spirostreptus  and  Odontopyge)  which 
I  found  to  be  highly  poisonous.  Many  poisonous  species  occur  in  other 
parts  of  the  tropics. 

Here  should  be  mentioned  also  the  terrible  itching  and  burning  set 
up  when  the  poisonous  hairs  or  juice,  by  means  of  which  certain  tropical 
plants  defend  themselves  from  being  eaten,  come  in  contact  with  the 
human  body. 

Remedial  Measures 

Wash  with  an  alkaline  solution  and  afterward  smear  with  vaselin  impreg- 
nated with  camphor  and  menthol. 

If  blisters  occur  and  break,  treat  antiseptically.  Any  sores  that  en- 
sue should  be  carefully  treated,  as  the  inflamed  skin  shows  a  decided  ten- 
dency to  ulceration. 

Pbeventive  Meastiees 

Care  regarding  sleeping  on  the  ground  and  under  trees  should  be  ob- 
served. Native  reports  regarding  stinging  plants  are  usually  reliable. 
All  the  African  stinging  Malvaceae  have  lobed  leaves  and  can  thus  be 
recognized. 

5.    MYIASIS 

The  invasion  of  the  skin,  natural  orifices,  deeper  tissues,  and  digestive 
tract  of  man  by  dipterous  larvae  is  often  productive  of  grave  destructive 
processes  and  even  death.    In  the  tropics  many  such  processes  are  met. 

A.     Cutaneous    Myiasis 

This  condition  is  principally  caused  by  two  species  of  flies.  The  first 
of  these  is  an  African  form,  belongs  to  the  Muscidae,  and  its  larva  is 
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variously  known  as  Ver  du  Cayor,  Tumbu,  Inyo,  etc.  Gedoelst  considers 
that  there  are  four  different  species  which  breed  in  the  skin,  but  Griinberg 
classes  all  the  larvae  under  one  species,  Cordylobia  anthropophaga.  The 
larva  of  the  South  American  fly  is  called,  in  different  regions,  Ver  mac- 
aque, moyoquil,  torcel,  berne,  nuche,  gusano,  ura,  macaw  fly,  etc.  The 
species  is  Dermatobia  cyaniventris  and  belongs  to  the  family  (Estridae. 
Some  authors  consider  that  the  fly  affecting  man  in  certain  parts  of  South 
America  is  a  different  species  (D.  noxialis).  At  any  rate,  the  two  flies  are 
closely  allied.  A  similar  fly  occurs  in  Tonquin  and  another  in  tropical 
Africa.  Another  species,  also  a  Muscid,  which  may  be  mentioned  here,  is 
Auchmeromyia  luteola.  The  larva,  variously  known  as  Ovaenyo,  the 
floor  maggot,  etc.,  sucks  blood  from  mammals  as  do  ticks  or  bugs.  Its 
normal  food  is  human  blood. 

The  Ver  du  Cayor  is  found  only  in  the  tissues  of  man  or  animals  and 
is  a  subcutaneous  parasite.  Monkeys,  rats,  and  various  other  animals 
are  affected.  The  larvae  ensconce  themselves  in  the  tissues,  as  warble  flies 
do  in  cattle.  I  have  often  squeezed  these  maggots,  which  give  rise  to  boil- 
like formations,  from  the  skin  of  natives  and  domestic  animals.  They 
seem  specially  to  affect  babies  and  dogs,  and  more  than  three  hundred 
larvae  have  been  reported  from  a  single  puppy,  and  as  high  as  sixty  from 
a  single  child.  The  ovipositor  of  the  female  is  incapable  of  piercing  the 
skin,  and  the  young  larva  must  bore  its  own  way  into  the  tissues.  It  is 
not  known  if  the  parent  lays  eggs  or  living  maggots.  The  danger  to  the 
victim  is  from  septic  or  infectious  material  being  introduced  by  the  grub. 
The  presence  of  the  larva  is  self-limiting,  since  it  emerges  as  an  adult  in 
about  a  week.  The  Ver  macaque  is  also  normally  a  subcutaneous  parasite 
of  mammals,  and  attacks  man  in  the  same  manner.  Unlike  the  forego- 
ing, however,  the  larval  stage  of  this  fly  lasts  for  many  mouths.  In  addi- 
tion to  man,  pigs,  dogs,  cattle,  agouti,  jaguar,  mules,  and  birds  are  in- 
vaded. The  fly  is  sylvan  in  its  habits  and  especially  affects  domestic 
cattle.  While  the  bite  of  the  African  floor  maggot  is  in  itself  insignifi- 
cant, yet  the  abstraction  of  blood  is  considerable,  and  the  danger  of  septic 
or  infectious  material  being  introduced  is  not  negligible.  On  one  occa- 
sion I  allowed  larvae  bred  from  captive  flies  to  bite  my  forearm  in  several 
places,  and  they  produced  wheals  which  were  the  seat  of  marked  burning 
and  itching,  which  did  not  entirely  disappear  for  four  days.  In  native 
kraals  the  larva?  are  most  abundant  under  sleeping  mats,  where  children 
who  urinate  during  sleep  have  lain,  showing  that  the  adults  or  larvae,  or 
both,  seek  such  places  as  promising  sooner  or  later  the  presence  of  suitable 
blood-possessing  hosts.  The  gravid  females  seek  dark  corners,  where  they 
sit  motionless  till  ready  to  oviposit. 
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Remedial  Measures 

In  the  case  of  the  Ver  du  Cayor  and  the  Ver  macaque  the  maggots  should  be 
squeezed  from  the  skin  by  firm  pressure  and  the  cavities  cleansed  with  an  antiseptic 
solution  and  protected  from  subsequent  infection.  For  bites  from  the  floor  mag- 
got antiseptic  and  soothing  applications  are  indicated.  Mentholated  vaselin  was 
the  most  effective  in  allaying  itching  and  smarting  in  my  own  case. 

Preventive  Measures 

In  order  to  avoid  the  Ver  du  Cayor  and  Ver  macaque  the  body  should 
be  kept  covered  while  in  endemic  areas.  Houses  should  be  screened,  and 
proximity  to  domestic  animals  should  be  avoided,  especially  in  forest  coun- 
tries. The  larvae  should  be  destroyed  whenever  found.  In  order  to  es- 
cape the  attacks  of  the  floor  maggot  cleanliness  and  avoidance  of  sleeping 
in  native  kraals  are  recommended.  Old  huts  should  be  burned.  Screen- 
ing of  dwellings  is  indicated.  The  adult  flies  are  fond  of  fermented  mat- 
ter and  may  be  trapped  in  numbers  by  using  vinegar  as  a  bait. 

B.     Myiasis  of  the  Natural  Orifices  of  the  Body  ais^d  of  Wounds 

The  most  important  of  the  flies  with  these  larval  habits  is  Chrysomyia 
macellaria,  belonging  to  the  family  Muscidae.  This  dangerous  fly  is  found 
from  the  Argentine  Republic  to  the  southern  United  States,  and  has  the 
habit  of  laying  its  egg  masses  in  wounds  or  in  the  ears  and  nostrils  of 
persons  sleeping  in  the  open.  It  has  also  been  found  in  the  mouth  and 
vagina.  The  fly  likewise  attacks  wounded  animals,  and  has  even  been 
found  in  dead  bodies.  Chrysomyia  viridula  has  habits  similar  to  the 
preceding,  and  has  been  reported  in  wounds,  from  British  Guiana,  and 
in  the  nasal  cavities,  from  the  West  Indies.  Over  a  hundred  maggots 
were  discharged  from  the  nose  in  one  case.  Other  similar  cases  caused 
by  species  of  Pycnosoma  have  been  reported  from  India  under  the  name 
of  Peenash.  In  one  case  about  one  hundred  larvae  were  removed  from 
the  nose  and  sinuses  by  irrigations,  and  the  patient  recovered.  The  flesh 
flies  (Sarcophagidae),  which  are  viviparous,  also  produce  destructive 
myiasis.  In  tropical  Africa  I  produced  destructive  nasal  myiasis  in 
goats,  using  both  Sarcophaga  africa  and  8.  albofasciata.  Sarcophaga 
cJirysostoma  is  also  reported  from  British  Guiana  as  attacking  wounds. 
Probably  Sarcophaga  ruficornis  is  also  the  subject  of  some  accounts  of 
Peenash.  Various  undescribed  species  of  Sarcophaga  have  also  been  re- 
ported in  this  connection.  Patterson  reports  terrible  and  fatal  nasal  myia- 
sis by  flies  of  this  genus.  Hundreds  of  maggots  were  removed  from  the 
patient.     These  flies  also  attack  cattle,  cats,  and  dogs.     Harrison  also 
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reports  fatal  facial  myiasis  in  British  Honduras,  in  which  about  three 
hundred  maggots  belonging  to  the  genus  Sarcophaga  were  removed.  Many 
other  cases  are  reported. 

Remedial  Measures 

The  larvffi  are  best  killed  by  injections  of  chloroform,  benzin,  turpentine,  car- 
bolic solution  (2  per  cent.),  or  some  other  substance  which  will  destroy  the  mag- 
gots without  injuring  the  tissues  too  severely. 

If  necessary,  the  frontal  sinuses,  the  antrum  of  Highmore,  and  other 
bony  cavities  should  be  opened  by  trephining  or  chiseling.  After  the 
larva?  are  killed  they  should  be  carefully  removed  and  the  cavities  cleansed 
and  irrigated  with  some  antiseptic  solution. 


Preventive  Measures 

Sleeping  in  the  open  in  tropical  countries,  especially  by  any  one  with 
ozena  or  fetid  breath  from  any  other  cause,  should  be  considered  danger- 
ous. Uncovered  wounds  are  also  liable  to  invasion  by  these  flies.  A  ra- 
tional prophylaxis  would  consist  in  keeping  all  cooked  food  carefully 
covered,  and  in  careful  use  of  a  mosquito  curtain  during  the  siesta.  It 
should  also  be  pointed  out  that  in  endemic  regions  care  must  be  taken  to 
avoid  allowing  flies  to  oviposit  on  the  anus  during  the  act  of  defecation. 

C.     Intestinal  Myiasis 

There  are  several  reports  of  the  presence  of  fly  larva?  in  the  intestinal 
canal  of  patients  in  the  tropics.  The  flies  usually  belong  to  the  genera 
Fannia  and  Sarcophaga.  The  writer  reported  the  first  case  of  intestinal 
myiasis  due  to  Fannia  desjardensi. 

The  presence  of  the  maggots  gives  rise  to  abdominal  pain,  bloody 
diarrhea,  and  other  dysenteric  symptoms.  Thickly  coated  tongue,  foul 
breath,  abdominal  tenderness,  and  nervous  symptoms  were  also  noticed 
by  me.    The  prognosis,  as  a  rule,  is  good. 

Remedial  Measures 

In  my  own  cases  I  employed  santonin  and  castor  oil  as  in  the  case  of  infection 
with  intestinal  worms.     The  result  was  prompt  and  complete. 

Pumpkin  seeds  followed  by  a  purge  have  been  recommended  in  sim- 
ilar instances.    Probably  the  purge  without  a  vermifuge  would  be  eflFective. 
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Preventive  Measures 

My  cases  were  probably  infected  through  eating  food  which  had  been 
left  uncovered  after  cooking.  A  rational  prophylaxis  would  consist  in 
keeping  all  cooked  food  protected  from  flies.  The  danger  of  exposure  of 
the  anus  has  already  been  pointed  out  in  a  preceding  paragraph. 


D.     Chiggers  and  Ainhum 

Closely  related  to  the  foregoing  conditions  are  the  habits  of  Sarcopsyl- 
la  penetrans,  the  chigger,  chigoe,  ewundu,  or  sand  flea,  to  mention  but  a 
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Fig.  1 . — Female  Pregnant  Chigger  (SarcopsyUa     Fig.  2. — Male  Chigger  (Sarcopsylla  penc- 
penetrans).     Magnified.     (After  Wellman.)  trans).     Magnified.     (After  Wellman.) 

few  of  its  common  names.  This  parasite  receives,  as  a  rule,  but  slight 
attention  at  the  hands  of  writers  on  tropical  diseases.  The  animal,  how- 
ever, merits  more  consideration  than  it  generally  receives,  as  it  not  seldom 
plays  a  significant  role  in  the  production  of  mutilation  and  disease.  The 
insect  is  a  common  pest  which,  originally  from  South  America,  has  in- 
vaded and  entirely  traversed  Africa,  entered  India,  has  even  been  reported 
from  Cochin  China,  and  is  evidently  on  its  way  around  the  world. 

It  usually  produces  no  serious  lesions,  yet  I  have  seen  shocking  de- 
formities, loss  of  limbs,  gangrene,  septicemia,  and  death  result  directly 
or  indirectly  from  its  presence.  Apropos  of  its  being  the  possible  trans- 
mitter of  specific  microorganisms,  I  may  mention  that  I  have  found  vari- 
ous bacteria,  including  Bacillus  leprae,  in  chiggers,  but  the  insect  has  not 
been  carefully  studied  to  determine  if  it  be  a  true  carrier  of  such  germs. 
With  reference  to  the  disease  called  ainhum,  esola,  etc.,  I  may  say  that  in 
West  Africa  I  noticed  that  the  chigger  has,  even  in  healthy  feet,  a  pre- 
dilection for  the  under  surface  of  the  little  toe,  and  especially  so  if,  as  is 
often  the  case  with  barefooted  peoples,  the  skin  is  cut  or  torn.  It  is  well 
knovTn  to  those  who  have  studied  the  insect  that  it  invades  abraded  or 
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irritated  surfaces  oftener  than  sound  skin.  The  fold  under  the  proximal 
joint  of  the  little  toe  corresponding  to  the  web  between  the  toes  is  the  point 
where  wounds  are  oftenest  made  by  the  sharp  grasses,  etc.,  through  which 
the  native  walks  and  runs.  A  principal  reason  for  this  is  that  the  little  toe 
of  barefooted  blacks  especially  lies  separate  from  the  others  at  an  angle 
due  to  anatomical  reasons  connected  with  flatfootedness.  When  wounds 
are  made  here  the  chiggers  persistently  invade  them  and  must  be  removed 
constantly.  So  these  insects  seem  to  play  a  part,  in  many  instances  at 
least,  in  the  continued  irritation  which,  especially  in  blacks  who  have  a 
fibrogenetic  tendency,  leads  to  the  contracting  fibroses  resulting  in  ainhum. 

Remedial  Measures 

Chiggers  should  be  promptly  removed  with  a  clean  dull  knife  whenever  they 
are  noticed  under  the  skin.  In  case  the  tissues  are  injured  in  the  process,  a  bac- 
tericide should  be  applied.  All  infected  lesions  should  be  laid  open  and  thoroughly 
cleansed.     It  is  occasionally  necessary  to  remove  toe  nails  in  order  to  do  this. 

When  ainhum  is  advanced  amputation  of  the  offending  toe  is  all  that 
can  be  done.  In  beginning  cases  it  has  been  suggested  that  the  constricted 
fibrous  band  be  divided. 

Preventive  Measures 

In  the  case  of  whites  high  shoes  and  finely  woven  stockings  are  the  best 
protection.  Native  servants  noticed  with  encysted  chiggers  should  be 
compelled  to  remove  them.  All  chiggers  removed  should  be  burned.  Na- 
tive children,  who  are  generally  affected,  should  be  kept  away  from  Euro- 
pean quarters.  As  all  domestic  animals  are  attacked,  such  should  not  be 
sheltered  near  dwellings.  Metamorphosis  takes  place  in  the  dust  and 
debris  in  cracks  and  corners,  and  sprinkling  with  kerosene  or  naphthol 
during  the  dry  season  will  prevent  chiggers  from  entering  the  house.  In 
the  case  of  ainhum,  at  the  earliest  onset  of  the  disease,  the  native  should 
be  given  shoes  to  wear  and  made  to  keep  his  feet  entirely. free  from  chig- 
gers. I  have  seen  incipient  cases  where  this  ended  the  disease.  Grass 
cuts,  etc.,  should  be  treated  promptly  and  aseptically.  UnaflFected  porters 
and  servants  who  are  expected  to  march  through  grass  or  in  narrow  paths 
should  be  provided  with  shoes  or  sandals. 

6.     CRAW-CRAW 

This  disease  is  a  papulopustular  skin  affection  and  has  been  described 
from  tropical  Africa,  India,  and  South  China.  Filariform  embryos  have 
been  described  as  the  probable  cause  of  this  affection.     It  is  common  all 
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along  the  west  coast  of  Africa,  and  all  the  cases  seen  by  me  were  proven 
to  be  scabies.  The  severity  ranges  from  cases  in  which  a  few  slight  pa- 
pules may  be  found  to  almost  incredibly  severe  and  neglected  cases,  which 
may  present  all  the  symptoms  enumerated  in  the  descriptions  of  "craw- 
craw."    In  the  worst  cases  large  excoriations  and  ulcers  are  seen. 

Remedial  Measures 

Emily  recommends  thorough  cleansing  of  the  skin  and  its  lesions,  after 
which  boric  acid  powder  is  dusted  freely  on  the  parts,  which  have  been 
thoroughly  scrubbed  with  sublimate  lotion  (1:1,000),  and  then  boric  acid 
vaselin  is  applied.  Manson  used  warm  carbolic  acid  lotion  (1:20),  fol- 
lowed by  dry  dressing  with  boric  acid  powder.  Castellani  and  Chalmers 
favor  the  application  of  a  2  per  cent,  alcoholic  solution  of  salicylic  acid 
followed  by  a  5-10  per  cent.  yS-naphthol  ointment.  Of  course,  where 
scabies  is  the  factor,  sulphur  ointment  is  indicated. 


7.    SHIMA   MUSHI 

This  disease  is  the  Japanese  river  or  flood  fever.  It  seems  to  be  con- 
fined to  the  banks  of  two  rivers,  the  Shinanogawa  and  the  Omoagawa,  on 
the  island  of  Nippon.  The  fever  is  supposed  to  be  due  to  the  bite  of  a 
larval  mite  resembling  Leptus  auiumnalis.  The  nature  of  the  germ  intro- 
duced has  not  been  determined,  but  a  species  of  Proteus  has  been  described 
as  the  causative  organism. 

The  process  is  characterized  by  an  initial  eschar  which  afterward  ulcer- 
ates, by  fever,  lymphangitis,  and  an  exaiithematous  eruption.  Bronchitis 
and  conjunctivitis  also  occur.  About  fifteen  per  cent,  of  the  attacks  end 
fatally. 

Remedial  Measures 

The  treatment  is  entirely  symptomatic.  Cold  and  antipyretics  may 
be  used  to  control  the  fever.  The  bowels  should  be  kept  open  and  the 
cough  controlled  by  sedatives.  Scheube  points  out  that  the  Japanese  re- 
act to  antipyretics  more  strongly  than  Europeans,  and  recommends  quinin 
and  sodium  salicylate  in  this  disease. 

Preventive  Measures 

Personal  cleanliness  and  care  of  the  skin,  especially  the  genitals  and 
armpits,  are,  of  course,  necessary.  As  the  disease  seems  to  affect  the 
hemp-growing  district  of  western  Japan,  it  is  easy  for  tourists  to  avoid 
this  region,  and  consequently  escape  the  bites  of  the  Kedani  mite. 
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8.    ATRIPLICISM 

This  condition  is  stated  to  be  due  to  poisoning  by  a  plant  belonging 
to  the  Chenopodiacese,  and  known  as  Atriplex  littoralis  {A.  serrata). 
Other  species  of  the  same  genus  of  plants  are  also  stated  to  be  poisonous. 
Some  authors  believe  that  a  small  insect  found  on  the  plant  may  be  the 
cause  of  the  effect  seen  in  persons  handling  Atriplex.  The  disease  is  re- 
ported principally  from  China.  With  this  affection  may  be  mentioned 
the  lacquer  poisoning,  which  also  occurs  in  China  and  Japan.  Other 
inflammations  of  the  skin  are  set  up  by  the  juice  of  different  tropical 
species  of  Rhus.  The  species  concerned  in  lacquer  poisoning  is  RhiLS 
vernicifera.     Several  poisonous  species  are  natives  of  America. 

Atriplicism  is  characterized  by  itching,  edema,  pain,  local  anesthesias, 
sensitiveness  to  heat,  blisters,  and  sometimes  ulcers.  The  symptoms  of 
lacquer  poisoning  are  similar  to  those  set  up  by  the  juice  of  Rhus  toxico- 
dendron, familiar  by  personal  experience  to  so  many  in  the  United  States. 

Remedial  Measures 

Local  applications  of  cold,  opium,  and  of  chloroform  are  recommended 
in  atriplicism.  Lead  and  opium  wash,  lime  water,  or  a  solution  of  car- 
bolic acid  are  advised  in  case  of  lacquer  poisoning.  Purgation  in  the  be- 
ginning of  the  disease  has  been  recommended.  In  weak  individuals  the 
dermatitis  may  be  a  serious  matter,  and  good  nourishment,  tonics,  and 
other  hygienic  measures  are  indicated. 


9.    LATHYRISM 

This  affection  has  been  described  from  India,  Xorth  Africa,  and  the 
Mediterranean  districts  of  Europe.  It  is  an  intoxication,  essentially  a 
spastic  spinal  paralysis,  and  is  due  to  eating  Lathyrus  satinis  and  other 
related  Leguminosa?.  The  disease  can  be  produced  experimentally  in  ani- 
mals. The  use  of  this  food  for  a  period  of  one  to  several  months  is  neces- 
sary to  produce  paralysis.  The  lateral  columns  of  the  spinal  cord  seem 
to  be  principally  affected. 

Remedial  Measures 

The  food  causing  the  mischief  should,  of  course,  be  at  once  discon- 
tinued. Counterirritation  over  the  spine,  thermocautery,  application  of 
tincture  of  iodin,  etc.,  are  also  recommended.    Nourishing  food  and  tonics 
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and  adequate  clothing  are  indicated,  and  bromids  have  been  advocated  by 
several  observers. 

10.  OTHER  PLANT  AND  ANIMAL  POISONS 

Many  poisonous  substances  are  used  by  semi-civilized  and  savage  races 
for  purposes  of  arrow  poisons,  legal  tests,  murder,  suicide,  etc.  I  have 
described  or  reported  some  dozens  of  such  substances  from  tropical  Africa, 
and  a  large  number  have  been  studied  in  various  other  parts  of  the  tropics. 
Some  of  the  most  important  of  these,  with  their  antidotes,  are  here  dis- 
cussed. 

A.     Stkychnos 

One  of  the  best  known  and  most  commonly  used  substances  is  Curare 
(also  Warara,  Urari,  Wurrali,  Woorari,  etc.),  active  principle  curarin. 
This  is  the  South  American  Indian  arrow  poison  obtained  from  different 
species  of  Strychnos  {S.  toxifera,  S.  crevauxi,  A.  cast elnice ana,  8.  guhleri, 
etc.). 

Another  substance  with  very  similar  action  is  Aker  lampong,  and  also 
Ipoh  Aker,  the  former  from  Sir.  maingayi,  and  the  latter  from  Str.  wal- 
licliiana. 

The  introduction  of  these  poisons  into  the  circulation  by  arrow  wounds 
or  otherwise  is  followed  by  swelling  and  pain  at  the  point  of  puncture, 
elevation  of  temperature,  increase  in  the  amount  of  urine  and  the  presence 
of  sugar,  slowing  of  the  heart,  gradual  diminishing  of  respiration,  and 
complete  paralysis  of  the  voluntary  muscles. 

Remedial  Measures 

Barbed  arrows  can  be  removed  from  the  tissues  by  inserting  grooved 
directors  to  cover  the  barbs.  Ligate  above  the  wound,  which  should  be 
incised  and  sucked. 

A  solution  of  potassium  permanganate  should  be  injected  around  the  wound, 
which  should  be  washed  out  with  the  same  solution. 

Tannic  acid  rubbed  into  the  wound  is  also  recommended.  Spirits  of 
nitrous  ether,  one  to  two  teaspoonsful  in  water,  may  be  given.  The  vic- 
tim should  be  catheterized  to  prevent  reabsorption  from  the  bladder. 
Heart  stimulation  with  whiskey  or  brandy  is  advised  by  many  observers. 
Some  use  a  hypodermic  of  strychnin  and  atropin.  Artificial  respiration 
must  be  carried  on,  if  necessary,  and  the  patient  kept  warm  with  water 
bottles,  etc. 
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B.     Stbophanthus 

The  juice  of  this  plant  is  used  as  an  arrow  poison  in  Central  Africa, 
Dahomey,  the  Soudan,  etc.,  and  is  variously  called  Kombe,  Ine,  Onage, 
Ochimbinga,  etc.  Some  of  the  species  used  are  Strophanthus  hispidus 
(French  Soudan),  S.  glabrus,  8.  lanosus  (Zambezi  and  southeastern  An- 
gola), etc.     This  last  is  a  variety  studied  by  me. 

Another  set  of  substances  known  as  Wabajo,  Ouabio,  Wabayo,  etc.,  is 
obtained  from  various  species  of  Akohanthera  {A.  schimperi,  A.  wouahaio, 
A.  defiersi,  etc.),  and  resembles  Strophanthus  in  its  mode  of  action. 

The  active  principle  of  Strophanthus  is  strophanthin,  a  glycosid  with 
the  formula  of  C3iH4gOi2  (Arnaud).  The  active  principle  of  Akokan- 
thera  is  wabain,  also  a  glycosid,  the  action  of  which  is  even  stronger  than 
that  of  strophanthin.  These  are  violent  heart  poisons  and  cause  death  by 
paralyzing  the  heart  in  systole.  The  usual  symptoms  are  weak  pulse,  in- 
creased amount  of  urine,  increased  muscular  rigidity,  spasms,  etc. 

Remedial  Measures 

The  wound  should  be  treated  as  in  curare  arrow  poisoning,  permanganate  solu- 
tion or  tannic  acid  being  used. 

Chloral  as  an  antagonist  to  the  poison  should  be  administered.  The 
heart,  circulation,  and  respiration  should  be  stimulated  with  brandy  or 
whiskey  (two  teaspoonsful  every  ten  or  fifteen  minutes),  aromatic  spirits 
of  ammonia,  or  caffein.  A  saline  cathartic  may  be  given.  Inhalations 
of  chloroform  or  ether  to  relax  the  muscles  are  recommended.  Some  place 
ice  to  the  spine.  Bromids  and  amyl  nitrite  have  both  been  recommended. 
Artificial  respiration  should  be  practiced  when  the  patient  is  in  extremis. 

C.     Erytheophl^um 

Much  has  been  written  by  travelers  from  time  to  time  regarding  the 
very  weird  and  extraordinary  custom  practiced  by  the  savage  tribes  of 
tropical  Africa  for  the  purpose  of  settling  disputes  among  themselves,  and 
usually  known  as  the  poison  test.  This  unfortunate  custom  has  nearly 
depopulated  whole  districts  and  has  been  responsible  for  more  deaths  in 
Africa  than  have  many  important  diseases.  The  principal  poison  ingredi- 
ent employed  in  this  test  is,  in  most  parts  of  Africa,  obtained  from  trees 
belonging  to  the  genus  Erythrophlwum  {E.  judiciale,  E.  guineense). 

Other  plants  are  also  used  either  instead  of  or  in  connection  with 
Erythrophlwum.  Some  of  the  most  imi)ortant  of  these  are  Strychnos  icaja, 
Physostigma  venenosum,  Tanghinia  venenifera,  Adenium  somalense.  Men- 
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ahea  venenata,  etc.  The  poison  test  is  variously  known  in  Africa  under 
the  names  of  Ombulungu,  Ombambu,  Wanga,  Mulianti,  Buave  or  Muavi, 
Mbundu  or  Mboundou,  Ikazga,  etc. 

The  poison  observed  by  me  is  obtained  from  Erythrophlceum  guineense, 
with  which  is  usually  mixed  the  inner  bark  of  a  shrub  known  as  Securida^a 
longipeduncvlata,  and  the  fruit  of  Tephrosia  vogelii.  The  bark  of  E. 
guineense  in  small  doses  produces  vomiting  and  purging;  if  powdered 
and  inhaled  it  causes  sneezing.  The  aqueous  extract,  when  injected  into 
the  skin  of  animals,  sets  up  vomiting  and  is  said  to  irritate  and  afterward 
paralyze  the  vagus  nerve,  causing  the  heart  to  slow  and  finally  to  stop. 
I  administered  a  piece  of  the  bark  two  inches  square  and  one-half  thick, 
ground  up  and  mixed  with  soup,  to  a  small  dog.  Its  limbs  were  paralyzed 
in  twenty-one  minutes,  and  it  died  in  an  hour  and  two  minutes. 

The  active  principle  is  erythrophlein  and  has  been  carefully  studied 
by  Lewin.  The  active  principle  of  Strychnos  icaja  is  also  an  alkaloid, 
akazgin,  and  resembles  strychnin  and  brucin  in  its  action.  The  active 
principle  of  Physostigma  venenosum  is  variously  known  as  physostigmin, 
calabarin,  eserin,  etc.,  and  its  effects  are  opposite  to  those  produced  by 
strychnin. 

Remedial  Measures 

Emetics  should,  of  course,  be  given.  The  heart  weakness  should  be  combated 
by  stimulants.  Permanganate  of  potassium  is  particularly  indicated  as  an  antidote 
to  organic  poisons  in  general,  including  all  those  mentioned  in  the  preceding  para- 
graph. It  should  be  given  in  three-  or  four-grain  doses  dissolved  in  plenty  of 
water  at  intervals  of  thirty  minutes  for  a  period  of  two  or  three  hours. 

If  the  poisoning  is  from  Strychnos  the  patient  should  be  placed  in  a 
horizontal  position,  the  spasms  controlled  by  inhalations  of  chloroform  or 
ether,  and  the  other  well  knowm  remedies  and  devices  against  strychnin 
poisoning  used. 

In  case  the  poison  is  from  Physostigma  venenosum  the  usual  procedure 
in  cases  of  eserin  poisoning  should  be  employed.  Atropin  is  the  best 
physiological  antidote.  In  cases  of  poisoning  by  any  of  these  substances, 
if  breathing  becomes  labored,  artificial  respiration  should  be  resorted  to. 

Preventive  Measures 

Native  guides,  etc.,  will  generally  warn  the  traveler  of  the  poisonous 
character  of  the  various  herbs  and  plants  encountered.  The  custom  of 
administering  the  poisoning  test  should  be  put  down  by  administrators 
and  not  wunked  at,  even  though,  as  is  now  often  the  case  in  Portuguese 
West  Africa,  modifications  (the  most  common  of  which  is  probably  the 
omission  of  the  most  dangerous  ingredient,  Erythrophlceum)  are  adopted 
in  order  that  it  be  not  invariably  fatal. 
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D.     Various   Additional  Poisons  Used  fob  Mttrder^   Suicide,  the 
Production  of  Abortion,  Etc. 

A  large  variety  of  poisonous  substances  are  used  by  natives  of  warm 
countries  for  the  purposes  just  named.  Among  these  may  be  named  snake 
venom,  poisonous  insects,  e.  g.,  Epicauta  ruficeps,  used  in  the  Dutch  East 
Indies  for  purposes  of  murder,  Diamphidia  simplex,  employed  by  the 
bushmen  of  Africa  as  arrow  poison,  earth  rich  in  the  spores  of  tetanus 
bacillus,  and  putrid  meat  rich  in  ptomains,  all  used  for  the  same  purpose. 

A  large  number  of  poisonous  plants  are  also  employed,  of  which  only 
a  few  prominent  species  can  be  mentioned  here.  Paullinia  pinnata  is 
used  in  Brazil,  the  alkaloid  known  as  timboin,  and  in  the  Dutch  East 
Indies  Milletia  sericea.  In  Polynesia  Barringtonia  speciosa,  Nerium 
odorum,  etc.,  are  employed  in  the  same  manner.  In  Africa  various  species 
of  Hyoscyamus  and  several  Euphorbiacese  are  commonly  taken  as  medi- 
cine. As  abortifacients  Cajanus  indicus.  Plumbago  zeylanica,  the  com- 
mon nutmeg,  etc.,  are  in  use  in  several  tropical  countries. 

The  effects  of  Milletia  are  characterized  by  violent  pain  in  the  head, 
tenesmus,  and  collapse.  Nerium,  contains  two  glycosids,  neriodorin  and 
neriodorein,  both  of  which  are  strong  heart  poisons.  The  African  Hy- 
oscyamus acts  as  the  ordinary  H.  niger  and  contains  both  hyoscyamin  and 
scopolamin.  The  Euphorbiaceae  have  irritating  and  caustic  properties,  and 
in  the  case  of  one  species  used  in  West  Africa  death  from  collapse  occurs 
in  about  an  hour.  The  drastic  substances  used  as  abortifacients  are,  as  a 
rule,  not  fatal,  although  Plumbago  (active  principle  plumbagin)  is  very 
severe  in  its  effects.  The  effects  of  the  nutmeg  (Myristica  fragrans)  are 
depressant,  with  headache,  amblyopia,  collapse,  etc. 

Remedial  Measures 

It  is  usually  impossible  to  determine  the  exact  nature  of  the  substance 
giving  rise  to  symptoms.  Emetics  or  the  stomach  pump,  when  the  poison 
has  been  swallowed,  and  ligation,  excision,  sucking,  and  cauterization 
when  the  poison  has  been  introduced  by  means  of  a  wound,  are  always 
indicated. 

The  most  generally  useful  antidote  is  permanganate  of  potassium,  due  to  the 
fact  already  pointed  out  that  all  of  the  known  poisons  employed  by  savage  people 
are  organic  in  nature.  The  permanganate  should  be  given  in  solution  in  doses  of 
two  to  four  grains  immediately  after  the  emetic  or  stomach  pump  has  been  used. 

In  case  of  wounds  the  solution  should  be  injected  with  a  hypodermic 
syringe  around  the  seat  of  the  puncture.  Heart  stimulants  and  antispas- 
modics are,  of  course,  to  be  employed  when  indicated. 
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Preventive  Measures 

It  is  never  safe  to  accept  food  from  savages  unless  these  are  known 
to  be  friendly.  In  traveling  through  unfriendly  districts  constant  lookout 
should  be  made  to  avoid  attacks  with  poisonous  spears,  arrows,  or  skewers 
set  in  the  ground. 
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CHAPTER    IV 
DISEASES   DUE   TO   PROTOZOA 

1.    AMEBIASIS 
William  B.  Wheeky 

Intestinal  Amebiasis 

When  the  encysted  forms  of  certain  protozoa  of  the  genus  Entameba 
reach  the  intestinal  tract  of  man  they  burst,  and  the  freed  amebulae 
(trophozoits)  multiply  in  the  gut  contents.  If  they  are  saprophytic  by 
nature  their  food  consists  chiefly  of  intestinal  bacteria,  and  their  pres- 
ence and  further  multiplication  may  result  in  no  harm  to  their  host.  How- 
ever, if,  through  previous  experience,  the  ancestors  of  these  encysted  forms 
have  acquired  a  greater  or  lesser  degree  of  parasitism,  the  young  amebulse 
start  in  on  a  parasitic  existence,  and  the  results  to  the  host  will  vary  ac- 
cording to  the  degree  of  parasitism  acquired.  The  conditions  favorable 
to  the  growth  of  amebae  in  the  intestinal  tract  of  man  seem  to  exist  only 
in  the  lower  ileum  and  colon. 

Species  of  Ameba  Concerned- — There  is  much  discussipn,  chiefly 
between  protozoologists  on  the  one  hand  and  pathologists  on  the  otlier,  as 
to  the  importance  of  the  presence  of  amebse  in  the  human  intestinal  tract. 
It  seems  to  the  writer  that,  considering  the  state  of  our  knowledge  of  tliis 
group  of  microorganisms,  due  weight  should  be  given  to  the  contentions 
of  both  sides.  The  early  work  on  amebse  and  amebiasis  is  thorouglily  re- 
viewed by  Musgrave  and  Olegg  (9)  (1904).  Protozoologists  rightly  con- 
tend that  the  early  descriptions  of  species  of  ameba3  are  of  no  value,  and 
that  specific  diiferences  must  be  based  on  the  method  of  reproduction,  or 
this  in  conjunction  with  a  study  of  possible  pathogenicity.  Tliis  point  of 
view  originated  in  the  work  of  Schaudinn  (lUOJi),  who  adopted  the  gen- 
eric name  Entameba  (Casagrandi  and  Barbagallo,  1895)  for  the  aniebaB 
parasitic  in  man.  He  described  two  species:  histoh/tira.  wliich  he  found 
in  the  stools  of  cases  of  tropical  dysentery  and  considered  the  cause  of  this 
disease,  and  coli,  which  he  found  in  the  stools  of  a  large  percentage  of 
"normal"  individuals  and  considered  a  harmless  parasite.     Both  species 
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sometimes  occurred  in  the  same  diseased  intestine.  The  specific  distinc- 
tion was  based,  briefly,  on  difference  in  size,  character  of  endoplasm  and 
ectoplasm,  nuclear  structure,  and  method  of  reproduction.  He  was  able 
to  produce  dysentery  in  kittens  by  feeding  them  encysted  E.  histolytica, 
but  got  negative  results  with  E.  coli.  On  this  basis  he  established  a  path- 
ogenic and  a  non-pathogenic  species.  That  this  may  have  been  .premature 
may  be  gathered  from  what  follows.  In  addition  to  the  above  species,  ten 
more  have  been  described  from  the  human  intestine. 

Doflein  (2)  has  concluded  that  these  various  species  may  represent: 
(a)  the  descendants  of  the  cysts  of  purely  saprophytic  species  which  have 
passed  through  the  intestinal  canal  unchanged ;  (b)  facultative  parasites ; 
(c)  strict  parasites. 

Fantham  (3)  (1911)  in  a  critical  review  concludes  that  we  can  accept 
but  three  fairly  well  recognized  species,  coli,  histolytica,  and  tetragena. 
He  tabulates  the  following  characteristics : 

E.  coli. — Diameter  12-25  /i,  but  variable ;  no  distinct  ectoplasm,  except 
at  beginning  of  pseudopodia  formation;  nucleus  round,  vesicular,  subcen- 
tral,  with  a  karyosome ;  nucleus  visible  in  life ;  multiplication  by  binary 
fission,  schizogony — 8  merozoits;  reproduction  by  total  and  endogenous 
encystment,  8  spores  in  cyst. 

E.  histolytica. — Diameter  25-30  pi;  ectoplasm  distinct;  endoplasm  in- 
gests red  blood  corpuscles ;  burrowing  pseudopodia ;  nucleus  small,  eccen- 
tric, poor  in  chromatin,  and  invisible  in  life ;  multiplication  by  binary  fis- 
sion and  by  budding;  reproduction  by  small  exogenous  spores. 

E.  tetragena. — Diameter  20-30  /i ;  ectoplasm  distinct  when  pseudopodia 
are  formed ;  endoplasm  ingests  red  blood  corpuscles ;  nucleus  round  and 
visible  in  life ;  multiplication  by  binary  fission ;  reproduction  by  total 
endogenous  encystment — i  spores  in  cyst.  Viereck,  who  first  described 
(1907)  the  tetragena,  thought  it  a  variety  of  E.  coli.  Further  research 
may  shoAv  this  to  be  the  case. 

The  Pathogenicity  of  These  Species. — While  E.  coli  is  generally  re- 
ported as  being  non-pathogenic,  ulcerative  colitis  may  be  produced  in  cats 
by  feeding  them  the  encysted  forms  of  E.  histolytica  and  E.  tetragena. 

However,  the  writer  agrees  with  Fantham  that  there  has  been  a  tendency  to 
give  undue  prominence  to  Schaudinn's  researches,  and  would  further  add  that 
there  has  been  an  apparently  wilful  neglect  of  the  significance  of  the  cultural  and 
passage  experiments  of  Musgrave  and  Clegg.  These  workers  were  the  first  to 
cultivate  a  large  series  of  amebae,  from  man,  in  pure  culture  with  a  single,  known 
species  of  symbiotic  bacterium.  Their  extensive  feeding  experiments  with  amebae 
in  symbiosis  with  non-pathogenic  bacteria  were  the  first  to  convnnce  us  of  the 
active  role  played  by  these  protozoa.  They  not  only  demonstrated  a  wide  variation 
in  the  pathogenicity  of  various  cultures  of  amebae,  but  showed  that  non-pathogenic, 
saprophytic  strains  could  be  made  to  acquire  pathogenicity.  It  remains  to  be  seen 
whether  their  work  is  not  of  great  significance  from  the  standpoint  of  prophylaxis. 
To  the  writer's  knowledge  this  work  has  not  been  carefully  repeated  by  anyone  else, 
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and  from  it  we  must  conclude  that  there  are  not  only  strictly  parasitic  amebs  but 
also  amebse  which  have  acquired  varying  degrees  of  parasitism.  It  is  certain  that 
further  carefully  controlled  experiments  on  the  adaptability  of  these  protozoa 
would  be  welcomed. 

It  has  been  argued  that,  since  the  cultural  forms  do  not  exhibit  the 
nuclear  changes  and  methods  of  reproduction  exhibited  by  forms  studied  in 
the  stools,  there  is  no  connection  between  them.  The  recent  work  of  Fan- 
tham  upsets  all  previous  studies.  He  has  shown  that  the  addition  of  some 
of  H.  C.  Ross's  "auxetics,"  leucin,  tyrosin,  etc.,  markedly  stimulates  nu- 
clear division  and  schizogony  in  otherwise  atypical  cultures  of  E.  colt. 

Mode  of  Entrance  and  Exit  of  the  Parasites. — After  a  period  of  exis- 
tence in  the  cecum  and  colon,  during  which  the  amebae  multiply  by  simple 
fission,  they  encyst  and  escape  with  the  feces.  As  Fantham  has  shown,  a 
small  amount  of  skatol  causes  the  trophozoits  to  encyst  rapidly.  It  is  in 
this  more  resistant  encysted  stage  that  they  succeed  in  passing  the  acid 
contents  of  the  stomach  of  a  new  host.  Water  and  uncooked  foods  act  as 
the  chief  vehicles. 

Werner  (21)  was  able  to  show  that  Ameha  Umax  multiplied  and  en- 
cysted in  the  intestinal  tract  of  the  house  fly,  and  that  the  cysts  passed 
out  with  its  feces  in  a  few  hours.  He  obtained  negative  results  with 
flies  fed  on  stools  containing  the  trophozoits  of  E.  histolytica. 

It  is  presumable  that  the  cysts  of  parasitic  species  can  be  carried  by 
currents  of  air.  Wells  frequently  found  amebae  (Umax?)  on  plates  ex- 
posed to  the  air  of  a  jail  in  India. 

Distribution  of  the  Species  and  the  Disease. — Although  most  preva- 
lent in  the  tropics  and  subtropics,  indigenous  cases  of  intestinal  amebiasis 
have  been  reported  from  many  sections  of  the  temperate  zones.  Patter- 
son (10)  has  collected  a  list  of  cases  reported  as  having  acquired  their  in- 
fection in  North  America.  Apparently  many  of  these  did  not  come  in  con- 
tact with  previous  cases.  Long  (6)  reported  a  large  number  which  ac- 
quired the  disease  in  the  neighborhood  of  San  Francisco. 

E.  coli  is  ubiquitous  and  has  been  described  from  mice,  men,  mon- 
keys, donkeys,  etc.  E.  histolytica  has  only  been  found  in  man,  and,  ac- 
cording to  Ilartmann,  is  a  rare  parasite,  the  vast  majority  of  cases  of 
dysentery  being,  in  his  experience,  due  to  E.  tetragena  (variety  of  E. 
coli?).  Craig  (1),  Stiles,  and  others  have  reported  the  occurrence  of  the 
histolytica  in  North  America.  According  to  Ilartmann  (4)  and  Wer- 
ner, the  histolytica  and  tetragena  have  been  found  in  cases  from  Asia, 
Africa,  South  and  Central  America. 

Resistance  of  Amebae  to  Various  Destructive  Agencies. — Most  of  our 
information  is  derived  from  experiments  on  cultural  forms.  When  heated 
to  60°  C.  for  one  hour,  some  encysted  cultures  are  killed,  others  survive. 
Marchoux  (7)  could  no  longer  transmit  dysentery  to  cats  after  wanning 
stools  containing  ameba)  to  45°  C.  for  35  minutes;  and  states  that  Kar- 
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tulis,  who  confirmed  his  experiments  in  1903,  found  that  exposure  for  24 
hours  in  an  incubator  at  37°  C.  deprived  dysenteric  stools  of  all  pathogenic 
action.  Freezing  to  12°  C.  kills  some  encysted  cultures,  while  others  sur- 
vive. They  are  less  resistant  to  light,  for  even  the  encysted  forms  suc- 
cumb to  the  action  of  sunlight  in  about  an  hour ;  the  Finsen  light  and 
ultraviolet  rays  exert  a  still  more  powerful  action.  Encysted  cultures  re- 
sist desiccation  for  periods  varying  from  several  months  to  six  or  more 
years.  As  a  rule,  they  are  more  resistant  to  alkalies  than  to  acids,  though 
Musgrave  and  Clegg  found  a  considerable  variation  in  the  degree  of  re- 
sistance. Quinin  hydrochlorate  in  1 :2,500  solution  kills  the  trophozoits 
in  10  minutes.  Quinin  and  silver  nitrate  killed  amebae  in  1 :20,000  and 
1 :300,000  dilutions  respectively  some  time  between  one  and  three  days. 
A  slightly  acid  solution  of  benzoyl-acetyl-peroxid  (acetozone)  is  fatal,  in 
1 :5,000  solution,  in  10  minutes. 

Vedder  (17)  has  reported  that  certain  preparations  of  ipecac  exert  a 
marked  lethal  action  on  cultures  of  saprophytic  amebae,  paramecia,  and 
balantidia.  The  efficacy  seems  to  depend  upon  the  emetin  content,  and 
this  fact  points  to  the  greater  excellence  of  the  Brazil  root.  While  several 
preparations  killed  amebae  in  dilutions  of  1 :10,000  to  1 :50,000,  a  prepara- 
ration  of  deemetized  ipecac  failed  to  kill  in  1 :5,000  solution.  Emetin 
alone  killed  the  ameba,  paramecium,  and  balantidium  in  1 :  100,000  solu- 
tion. He  suggests  that  one  should  insist  that  the  ipecac  used  contains  the 
required  amount  of  emetin,  or  insist  upon  obtaining  the  Brazil  root.  Ved- 
der also  shows  that  two  per  cent,  of  the  fluid  extract  of  ipecac  exerts  a 
marked  inhibitive  and  germicidal  action  on  B.  typhosus,  B.  paratyphosus, 
B.  dysentericB,  and  the  Staphylococcus  pyogenes  aureus.  This  is  of  im- 
portance when  one  considers  the  likely  role  played  by  symbiotic  bacteria 
in  amebic  lesions. 

The  writer  has  repeated  part  of  Vedder's  experiments.  The  action  of  Merk's 
emetin  was  tested  on  a  saprophytic  ameba,  prrown  from  tap  water  in  symbiosis 
with  a  single  species  of  non-spore-bearing  bacillus.  Especial  control  experiments 
showed  that,  under  the  conditions  of  the  experiments,  the  lack  of  symbiotic  bac- 
teria and  the  action  of  body  temperature  did  not  influence  the  results.  Emetin,  even 
in  1 :200.000  dilution,  killed  the  trophozoits  in  24  hours  at  36°  to  38°  C.  A  single 
hour's  exposure  was  insufficient  even  in  1 :20,000  dilution.  The  encysted  fonns 
were  much  more  resistant,  but,  as  amebae  do  not  encyst  in  the  tissues,  this  factor 
may  be  disregarded. 

The  Role  of  Symbiotic  Bacteria. — There  seems  to  be  a  tendency  to 
overlook  the  probably  important  action  of  the  bacteria  which  usually  ac- 
company the  amebae  into  the  deeper  layers  of  the  intestine  and  thence  to 
the  liver,  brain,  and  elsewhere,  in  cases  of  generalized  amebiasis.  The 
fact  that  when  amebae  oiccur  at  these  sites  without  bacteria  they  cannot  be 
cultivated,  whereas  they  can  when  bacteria  are  present,  is  significant.  As 
Musgrave  and  Clegg  maintain,  the  change  from  a  tissue  symbiosis  back 
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to  a  bacterial  symbiosis  may  be  a  much  more  difficult  step  than  the  re- 
verse process.  Protozoologists  have  largely  ignored  this  phase  of  the 
subject,  and  it  still  remains  to  be  shown  that  the  initial  lesion,  superficial 
necrosis  of  the  intestinal  mucosa,  is  not  due  to  the  actior  of  amebae  and 
bacteria.  The  species  of  bacteria  which  accompany  amebae  in  abscess  of 
the  liver  are  staphylococci,  undetermined  anaerobes,  bacilli  of  the  coli 
group,  and  streptococci  (Kogers,  Marchoux,  1908).  Rogers  has  attempted 
to  show  that  the  presence  of  bacteria  in  liver  abscesses  is  due  to  post-opera- 
tive infection,  but  fails  in  his  reasoning  to  take  into  account  that  the 
changes  produced  by  drainage  will  favor  the  multiplication  of  any  faculta- 
tive anaerobes  already  present  and  so  enhance  the  chances  of  their  subse- 
quent recovery  in  cultures.  This,  however,  if  true,  does  not  negate  the 
value  of  his  method  of  treating  abscess  of  the  liver.  ^Marchoux  by  means 
of  serial  passages  succeeded  in  infecting  82  cats.  Fifty-two  of  these  died 
with  abscesses  of  the  liver,  and  all  of  these  abscesses  contained  staphylo- 
cocci, various  anaerobes,  bacilli  of  the  coli  group,  streptococci,  and  Proteus 
vulgaris  in  association  with  the  amebae.  Musgrave  and  Clegg  report  sim- 
ilar results  in  experimental  amebiasis  in  monkeys,  but  the  species  of  bac- 
teria concerned  are  not  mentioned. 

General  Nature  of  the  Disease. — The  parasites  in  the  vast  majority  of 
eases  gain  entrance  through  the  mucosa  of  the  cecum  or  colon,  where  acute 
but  more  commonly  subacute  or  chronic  ulcers  are  produced.  In  a  careful 
analysis  of  200  cases,  studied  post  mortem,  Woolley  and  Musgrave  (22) 
found  the  entire  large  bowel  involved  in  159;  the  cecum  and  ascending 
colon  alone  in  23.  In  7  of  the  total  cases  the  ileum  was  involved  just  above 
the  valve;  and  in  14  the  appendix  was  ulcerated.  The  lesions  may  vary 
from  small  raised  hemorrhagic  spots,  which  later  lose  their  epithelial  cov- 
erings and  ulcerate,  to  sharply  circumscribed  or,  more  commonly,  under- 
mined ulcers  which  may  vary  greatly  in  size — from  a  few  millimeters  to 
several  centimeters  in  diameter.  Ulceration  may  be  accompanied  by 
hemorrhage,  diphtheritis,  or  gangrene,  and  perforation  may  result  in  lo- 
cal or  general  peritonitis  or  retroperitoneal  abscesses  which  may  burrow 
widely.  The  connective  tissue  of  the  submncosa  offers  the  least  resistance 
to  the  process — hence  the  undermining  of  the  mucosa.  Secondary  bac- 
terial infections  undoubtedly  aid  in  the  progress  of  the  ulceration  and 
may  be  an  important  factor  in  lowering  the  great  resistance  of  the  mucosa 
and  muscularis. 

The  amebae,  accompanied  by  or  Avithout  symbiotic  bacteria,  may  reach 
the  liver. through  the  portal  circulation,  and  there  ])ro{luce  single  or  mul- 
tiple abscesses.  Musgrave  has  twice  found  aniobie  in  the  peripheral  cir- 
culation, once  associated  with  and  again  without  bacteria.  Ulceration 
may  or  may  not  manifest  itself  by  dysentery.  While  diarrhea,  with  or 
without  the  presence  of  mucus  or  blood,  is  a  prominent  symptom  which 
appears  sooner  or  later  in  the  course  of  the  disease  in  a  large  percentage  of 
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the  cases,  one  should  bear  in  mind  the  fact  that  severe  infection  may  exist 
without  the  production  of  any  marked  symptoms.  Such  cases  have  been 
reported  by  Osier,  Dock,  Councilman,  LafReur,  Kartulis,  Tuttle,  Rogers, 
and  others,  and  Musgrave  has  reported  fifty  fatal  cases.  Similar  cases 
probably  have  been  included  in  the  statistical  studies  of  healthy  individ- 
uals with  amebae  in  their  stools  as  reported  by  Craig  and  others. 

This  brings  up  the  much  disputed  question  as  to  whether  the  mere 
presence  of  ameba)  in  the  stools  is  sufficient  evidence  of  infection  to  jus- 
tify treatment.  The  work  of  Wen  yon  (20)  on  the  E.  coli  of  mice  shows 
very  clearly  that  dietetic  disturbances  resulting  in  diarrhea  may  wash  out 
such  large  numbers  of  ameba?,  which  here  are  apparently  harmless  com- 
mensals, as  to  make  one  think  that  they  were  the  cause  of  the  diarrhea. 
It  can  hardly  be  doubted  that  this  may  also  occur  in  humans,  and  yet  it 
seems  hardly  fair  to  the  host  to  leave  the  decision  as  to  the  pathogenicity 
of  the  amebse  to  the  physician  when  one  considers  the  state  of  our  knowl- 
edge of  the  species  and  their  adaptability.  It  is  far  safer,  as  Musgrave 
has  so  often  reiterated,  to  apply  the  therapeutic  test:  If  the  amebsB  are 
harmless  commensals,  they  can  be  removed  with  comparative  ease;  if 
harmfully  parasitic,  they  may  or  may  not  be  dislodged  after  prolonged 
and  careful  treatment. 

Treatment 

Hygienic  Treatment.  — Any  routine  treatment  indiscriminately  applied 
will  often  fail.  The  general  condition  of  a  case,  its  duration,  the  site  of 
the  lesions,  the  presence  or  absence  of  complications,  may  call  for  varying 
remedial  measures.  As  a  general  rule,  if  acute  dysenteric  symptoms  are 
present,  the  patient  should  be  put  to  bed,  kept  on  a  fluid  diet  of  milk  and 
eggs,  the  pain  and  dysentery  checked  with  opium  or  morphin. 

Cases  without  acute  symptoms,  or  when  these  have  ceased,  rarely  re- 
quire rest  in  bed  and  usually  do  better  when  on  the  treatment  by  rectal 
injections,  on  a  moderate  amount  of  exercise,  and  a  full  diet.  The  food, 
however,  should  not  be  of  such  a  character  as  to  leave  much  residue.  When 
patients  are  emaciated  or  anemic  they  should  be  systematically  weighed 
and  their  blood  should  be  examined  at  intervals. 

Drug  Treatment  by  Mouth. — Many  English  practitioners  have  long 
held  that  ipecacuanha  is  as  great  a  "specific"  in  dysentery  as  quinin  is 
in  malaria.  The  types  of  dysentery  were  not  clearly  differentiated  in 
the  earlier  days,  and  it  remained  for  Rogers  to  point  out  the  beneficial 
effect  of  ipecac  in  the  presuppurative  stage  of  amebic  hepatitis.  The 
work  of  Vedder,  already  cited,  on  the  amebacidal  action  of  emetin  would 
seem  to  support  this  clinical  and  post-mortem  evidence.  Dock,  Futcher, 
Simon,  Long,  and  others  in  this  country  report  on  rapid  improvement 
following  the  ipecac  treatment.     It  is  recommended  that  the  ipecac  be 
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given  In  doses  varying  from  20  grains  (1.3  gms.)  morning  and  evening  to 
5-10  grains  (0.325-0.65  gm.)  three  times  a  day,  in  salol-coated  capsules. 
The  coat  upon  the  capsules  should  not  be  thicker  than  one-eighth  of  an 
inch.  If  the  capsules  pass  through  undissolved  the  thickness  of  the  coat- 
ing may  be  reduced  to  one-sixteenth  of  an  inch.  The  patient  should  be 
at  rest  in  bed  and  kept  on  a  milk  diet  throughout  the  period  during  which 
ipecac  is  given,  and  the  drug  is  best  borne  after  a  fast  of  about  three  hours. 
These  large  doses  are  given  daily  for  a  week  or  more,  or  until  amebas  can 
no  longer  be  found  in  the  stools,  when  the  dose  is  reduced  to  5-10  grains 
(0.325-0.65  gm.)  daily  throughout  convalescence.  Only  repeated  exam- 
inations of  fecal  specimens,  obtained  after  a  dose  of  salts,  should  convince 
one  of  the  absence  of  amobae.  It  is  well  to  examine  the  stools  of  a  patient 
for  a  month  or  more  after  apparent  recovery. 

The  favorable  reports  on  the  use  of  bismuth,  salol,  etc.,  are  unsatisfac- 
tory, as  the  apparent  cures  wrought  were  not  sufficiently  controlled.  It 
may  be  stated,  however,  that  bismuth  should  not  be  given  during  local 
treatment  by  means  of  enemas. 

Local  Treatment  by  Enemas. — Much  relief  can  be  given  and  cure  of- 
ten accomplished  by  systematic  irrigation  of  the  large  bowel  with  solu- 
tions of  quinin  1:1,000  to  1:500;  potassium  permanganate  1:1,000; 
hydrogen  dioxid,  25  per  cent,  solution. 

As  a  rule,  it  is  best  to  delay  local  treatment  until  the  acute  symptoms 
have  been  allayed.  On  the  other  hand,  when  the  bowel  is  extremely  irri- 
table, it  may  be  prepared  by  an  enema  of  two  liters  of  warm  water,  con- 
taining 14-!/^  grain  (0.0167-0.0325  gm.)  of  morphin,  administered  one- 
half  hour  before  the  quinin,  etc.  The  strength  of  the  amebacidal  agent 
used  in  solution  will  vary  with  different  cases.  Quinin  1 : 1,000  is  well 
borne  by  subacute  cases,  and  this  may  be  gradually  increased  to  1 :500. 
The  temperature  at  which  a  quinin  solution  is  best  borne  and  retained 
varies  with  different  cases;  some  prefer  it  cold,  others  delivered  at  body 
temperature.  The  solution  is  best  administered  from  a  glass  irrigator  of 
at  least  two  liters  capacity  through  a  soft  rubber  connecting  tube,  which 
in  turn  is  connected  by  a  valve  stopcock  with  a  red  rubber  rectal  tube  at 
least  100  centimeters  in  length  and  from  10-15  millimeters  in  diameter. 
The  latter  must  be  of  moderate  firmness  with  the  opening  at  the  end  of 
the  tube. 

iWith  the  patient  in  the  knee-chest  position,  or  in  the  Sim's  position 
with  the  hips  well  elevated,  the  well-vaselined-filled  tube  is  inserted  into 
the  rectum.  After  a  few  moments  have  elapsed  to  allow  the  spasm  of 
the  sphincter  to  subside,  the  fluid  is  turned  on  slowly  and  the  tube  grad- 
ually inserted  along  the  path  made  for  it  by  the  fluid.  As  much  fluid  as 
can  be  borne  should  be  run  in  and  the  patient  encouraged  to  hold  it  as 
many  minutes  as  possible.  After  the  fluid  has  been  administered,  often  a 
change  of  position  will  enable  the  patient  to  hold  it  longer.     It  is  impor- 
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tant  that  the  fluid  fill  the  cecum.  Tlie  frequency  Avith  which  this  treat- 
ment may  be  given  varies,  but,  as  a  rule,  once  daily  is  enough  because  of 
its  severity.  In  the  average  case  it  is  well  to  stop  the  rectal  injections 
in  two  weeks,  and  after  a  day's  rest  to  administer  a  dose  of  salts.  The 
stool  so  collected  is  examined  for  amebse.  If  they  are  still  present  treat- 
ment is  resumed  and  kept  up,  until  after  repeated  examinations  one  is 
assured  of  the  disappearance  of  the  parasites.  Xo  doubt  many  cases  yield 
to  careful,  persistent,  controlled  treatment  along,  these  lines.  However, 
to  stop  treatment  upon  the  cessation  of  symptoms  is  foolish.  Only  re- 
peated examinations  covering  weeks  or  months  after  the  cessation  of  treat- 
ment should  convince  one  that  the  parasites  have  disappeared.  According 
to  the  severity  of  the  process,  such  treatment  may  have  to  be  repeated  for 
weeks  or  months.  Often  patients  who  have  not  been  cured  by  such  treat- 
ment in  the  tropics  will  improve  and  recover  under  the  same  treatment 
upon  return  to  a  temperate  zone. 

Vincent  (18)  recommends  colonic  flushing  with  one-half  per  cent 
Labarraque's  solution  (sodium  hypochlorite).  He  says  that  experimen- 
tally this  solution  killed  the  "Entameha"  ]  that  the  stools  of  5  eases  after 
treatment  became  normal  in  24  hours;  in  the  rest  of  18  cases  the  amebsB 
disappeared  in  2-4  days. 


Hepatic  Amebiasis 
Prophylaxis 

It  is  not  entirely  clear  why  hepatic  lesions  do  not  occur  more  frequent- 
ly when  amebse  can  be  found  often,  post  mortem,  in  the  portal  blood  ves- 
sels. Undoubtedly,  systematic  treatment  of  the  intestinal  lesions  institu- 
ted early  in  the  disease  tends  to  prevent  amebic  hepatitis,  as  illustrated 
by  the  almost  complete  disappearance  of  this  complication  in  the  Philip- 
pines among  cases  systematically  treated  by  enemas. 

In  1907  Rogers  pointed  out  that  the  formation  of  liver  abscess  could 
be  detected  in  the  presuppurative  stage  by  the  presence  of  a  marked  leuko- 
cytosis with  little  or  no  increase  in  the  proportion  of  polynuclears.  ^Yhen 
suppuration  in  the  liver  has  taken  place  the  proportion  of  polynuclears 
rises,  sometimes  to  90  per  cent,  of  the  leukocytes  present  (Rogers,  Leger). 
He  believes  that  in  this  stage  an  abscess  may  be  prevented  from  forming 
by  giving  ipecac  in  10-grain  (0.65-gm.)  doses  three  time§  a  day.  The 
writer  has  seen  hepatic  tenderness  and  leukocytosis  accompanying  intes-. 
tinal  amebiasis  disappear  rapidly  in  eases  so  treated  by  J.  D.  Long  in  the 
Marine  Hospital  at  San  Erancisco. 
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Treatment 


The  type  of  abscess  present  affects  the  prognosis,  as  shown  by  the  fol- 
lowing table  compiled  from  post-mortem  records  by  Rogers  (1908)  : 

Classification  of  Fatal  Operation  Cases  of  Amebic  Abscess 


Cases 


Percentage 


Cases  with  serious  complications  such  as  secondary,  large  abscess 
of  the  lungs 

Very  acute  with  no  limiting  wall  and  multiple  abscesses 

Very  large  single  abscess  in  exhausted  subjects 

Single  small  and  medium  sized  abscesses  limited  by  a  fibrous  wall. . 

Single  fibrous  walled  abscesses  with  very  few  minute  secondary 
ones 


2 
10 

6 
11 


5.7 
28.6 
17 
31.5 


[51, 4* 
l[48.6t 

48. 6t 


17.1 


♦Very  fatal.       't  Single  abscess.         J  Recoverable. 

Since  the  most  hopeless  cases  are  those  with  non-circumscribed,  rapidly 
spreading,  multiple  abscesses,  it  will  be  seen  that  about  one-half  of  these 
should  have  recovered  under  appropriate  treatment,  barring  serious  sec- 
ondary infection.  The  Streptococcus  pyogenes  is  the  most  virulent  secon- 
dary invader. 

On  the  basis  that  post-operative  sepsis  carries  off  many  otherwise 
hopeful  cases,  Rogers  suggested  the  abolition  of  the  open  method  of  oper- 
ating and  the  adoption  of  a  combined  aspiration  and  irrigation  needle  de- 
vised by  himself.  By  means  of  this  the  abscess  cavity  is  irrigated  daily 
with  sterile  bihydrochlorate  of  quinin  solution,  5  grains  (0.325  gm.)  to 
the  ounce  (32  c.  c),  in  order  to  destroy  the  amebai  present  in  the  wall 
of  the  abscess.  He  reports  a  very  successful  case  so  treated  by  Murray 
(Rogers,  1908),  and  has  further  summarized  his  results  to  date  (Rogers, 
1910).  Microscopic  and  bacteriologic  examinations  of  the  aspirated  pus 
will  furnish  data  concerning  prognosis  and  the  progress  of  the  case. 

Exploratory  Puncture  in  the  Diagnosis  of  Liver  Abscess. — Tiiisisnot 
without  danger,  for  fatal  hemorrhage  sometimes  follows  the  operation. 
The  blood  count  will  indicate  whether  suppuration  has  occurred  or  not. 
In  any  event,  unless  the  abscess  can  be  easily  detected  on  physical  exam- 
ination, the  patient  should  be  put  on  full  doses  of  ipecac  (twenty  grains — 
1.3  gms. — morning  and  evening,  or  five  grains — 0.325  gm. — tiiree  times 
daily)  for  a  week.  This  treatment  will  delay  further  suppuration,  and 
by  reducing  hyperemia  lessen  the  danger  of  exploratory  puncture. 

Apparently  the  use  of  chloroform  is  particularly  dangerous  in  opera- 
tions for  liver  abscess  (see  Hunter). 

After-treatment. — Rogers  urges  that  every  patient  operated  on  for 
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liver  abscess  be  put  on  full  doses  of  ipecac  as  soon  as  possible  to  heal  the 
intestinal  lesions,  which  are  often  latent  or  so  situated  as  to  produce  no 
symptoms. 

2.    MALARIA 

Ceeighton  Wellman 


The  term  malaria  is  here  used  to  indicate  a  large  and  important  group 
of  conditions  depending  upon  the  presence  in  the  blood  and  tissues  of 
certain  sporozoan  parasites,  and  characterized  by  periodicity  in  the  symp- 
toms, deposit  of  peculiar  pigment  in  the  parenchymatous  organs,  especially 
the  spleen,  amenability  to  quinin,  and  dependence  for  spread  upon  certain 
groups  of  mosquitoes. 

The  great  importance  of  malarial  infections  in  the  tropics  renders  it 
desirable  that  the  principles  and  details  of  effective  treatment  be  made 
clear. 

The  malarial  parasites  are  sporozoan  protozoa  of  parasitic  habits 
which  live  in  the  blood  and  tissues  of  vertebrates  during  schizogony,  and 

in  blood-sucking  arthropods  (mosquitoes) 
during  sporogony.  In  the  course  of  this 
cycle  the  vertebrates  are  intermediate  hosts 
and  the  arthropods  the  definite  hosts  of  the 
parasite. 

The  species  infesting  human  beings  all 
belong  to  the  family  Plasmodidae.  In  this 
group  the  schizont  lives  in  or  on  the  erythro- 
cytes and  forms  rosettes.  The  sporont  lives 
in  Culicidse,  where  it  undergoes  a  coccidia- 
like  cycle  in  the  stomach  of  the  mosquito, 
resulting  in  many  sporozoits,  which  are  freed 
and  reach  the  salivary  glands  of  the  insect 
and  thus  enter  the  intermediate  host.  Three 
species  belonging  to  the  genus  Plasmodium 
are  usually  described  as  representing  the 
parasites  of  human  malarial  disease.  The 
diagnosis  of  these  is  briefly  as  follows : 
(1)  Plasmodium  vivax. — The  grown  schizont  averages  about  10  jw  in 
diameter,  has  its  nucleus  at  the  edge,  the  hemozoin  is  in  fine  particles,  the 
schizogony  occurs  in  the  peripheral  circulation,  the  cycle  occupying  about 
forty-eight  hours.  The  merozoits  are  from  fourteen  to  twenty  or  more, 
and  the  young  schizonts  are  very  active.  The  host  cells  are  greatly  swol- 
len and  pale,  and  when  stained  with  Romanowsky  show  the  basophilic 
stippling  known  as  Schiiffner's  dots.     The  gametocytes  are  round,  aver- 
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age  about  14  /*  in  diameter,  and  their  hemozoin  is  in  coarse  granules. 
The  sporogony  takes  place  in  AnophelinaB.  This  is  the  benign  tertian 
parasite.  There  are  many  species  which  occur  in  other  vertebrates  that 
are  similar  to  this  and  the  following  ones. 

(2)  Plasmodium  malariw. — The  grown  schizont  is  smaller  than  a  red 
blood  corpuscle,  and  the  hemozoin  is  coarser  than  in  P.  vivax.  The  schiz- 
ogony also  takes  place  in  the  peripheral  circulation,  the  cycle  occupying 
about  seventy-two  hours.  The  merozoites  range  from  six  to  twelve  or 
more,  and  the  young  schizonts  are  smaller  than  those  of  P.  vivax.  The 
host's  cell  is  smaller  and  darker  than  a  normal  stained  corpuscle.  The 
gametocytes  are  round,  seen  rather  rarely,  and  are  irregular  in  size,  some- 
times being  smaller  than  red  blood  corpuscles.  The  sporogony  is  in 
Anophelinse.     This  is  the  quartan  parasite. 

(3)  Plasmodium  falciparum. — The  grown  schizont  is  less  than  half 
the  size  of  the  erythrocyte.  The  hemozoin  is  very  fine.  Schizogony  oc- 
curs in  the  internal  organs,  the  cycle  occupying  about  forty-eight  hours. 
The  merozoites  number  from  fourteen  to  thirty,  being  very  irregular  in 
number.  The  host  cell,  as  seen  in  stained  specimens,  is  sometimes  shrunk- 
en and  changed  in  color,  being  a  green  or  brassy  hue.  The  gametes  and 
gametocytes  are  crescentic  in  shape,  and  average  about  10  /i  by  2.5  ^' 
Sporogony  is  in  Anophelina?.  This  is  the  estivoautumnal  or  malignant 
parasite. 

A  fourth  species,  supposed  to  be  the  cause  of  quotidian  or  estivo- 
autumnal malaria,  is  described  by  various  writers.  This  species  is  said  by 
some  authors  to  be  unpigmented.  In  West  Africa  I  have  never  been  able 
to  demonstrate  such  a  form,  although  Craig  and  others,  working  in  the 
far  East,  are  convinced  that  the  quotidian  species  should  be  recognized. 
Of  course,  double  infections  often  occur. 

The  conditions  set  up  by  the  presence  of  the  parasites  are  myriad. 
The  various  types  and  cases  will  later  be  mentioned  more  in  detail,  and 
the  masked  forms  dealt  with.  As  a  general  rule,  among  the  prodromal 
symptoms  pain  in  the  shins,  ya^vning,  and  headache  are  those  of  which 
complaint  is  most  frequently  made.  Rigor  is  generally  slight,  often  ab- 
sent. A  sense  of  suffocation  is  common.  Epistaxis  and  vomiting  are 
occasionally  seen.  The  temperature  sometimes  runs  high  and,  in  tropical 
African  estivoautumnal  infection,  is  very  often  of  a  remittent  type.  The 
spleen  is  almost  always  inflamed,  or  at  least  congested,  oven  in  compara- 
tively mild  attacks.  In  common  with  other  observers,  I  have  often  demon- 
strated albuminuria. 

Many  of  the  apparently  healthy  natives  of  malarial  regions  have  a  high 
percentag-e  of  larg:e  mononuclear  leukocytes,  and  I  have  sometimes  noticed  the 
presence  of  myelocytes  during  acute  attacks.  I  generally  have  found  the  leukocytes 
absolutely  diminished,  but  not  alwaj's  so,  as  is  claimed  by  some  observers,  and  the 
number  of  erythrocytes  and  hemogrlobin  index  are  often  higher  than  one  would 
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judge  from  the  appearance  of  his  patients.     The  tongrne  is  often  foul,  the  bowels 
constipated,  and  the  appetite  i^oor. 

I  have  recogrnized  the  following:  clinical  types  in  my  studies  in  West  African 
estivoautumnal  fevers:      (1)    Comatose.     This  type  is  characterized  by  restless- 
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2. — Chart  Showing  Spleen  Index  of  513  Untreated  Natives  of  West  Africa  (351 
children  and  162  adults).       (After  Wellman.) 


ness,  high  temperature,  pains  in  the  head,  delirium,  final  coma,  and  not  seldom 
death,  especially  when  the  physician  is  not  called  early  in  the  attack.  (2)  Hyper- 
pyrexial.  The  principal  features  of  this  form  are  very  high  temperatures.  In 
tropical  Africa  care  must  be  used  to  avoid  confusing  this  type  with  so-called 
"hyperpyrexial  fever,"  which  may  be  non-malarial  and  in  which  I  found  on  one 
occasion  a  bacillus  in  the  blood.  (3)  Syncopal.  In  this  form  the  patient  collapses 
and  death  is  sudden  from  heart  failure.  (4)  Typhoid.  This  type  is  not  uncom- 
mon in  the  tropics,  especially  in  West  Africa,  From  a  typical  malarial  attack, 
which  in  the  beginning  may  be  very  acute,  the  patient  runs  into  a  typhoid  condition 
in  which  he  may  remain  for  a  long  period.  This  form  is  differentiated  from  enteric 
fever  by  its  amenability  to  full  doses  of  quinin.  Mixed  infections  must  be  care- 
fully diagnosed  and  treated.  (5)  Mild  or  walking  cases.  These  are  not  uncom- 
mon and  occasionally  do  not  go  to  bed  or  apply  for  treatment.  Fortunately,  in 
the  tropics  we  see  a  good  percentage  of  such  cases.  (6)  Gastric.  These  types  are 
often  like  the  walking  cases  except  for  bilious  vomiting  and  gastric  distress.  The 
temperature  may  be  only  vei-y  slightly  raised. 

There  have  been  described  from  the  tropics  by  various  observers  other 
clinical  types  of  estivoautumnal  fevers,  but  it  seems  hardly  necessary  to 
describe  these  here,  as  they  are  usually  of  the  pernicious  variety,  and  the 
malarial  parasites  are,  as  a  rule,  abundant  in  the  blood,  rendering  their 
diagnosis  easy.  Among  such  types  may  be  mentioned  the  delirious,  hemi- 
plegic,  algid,  hemorrhagic,  and  pneumonic  forms  recognized  by  systematic 
writers. 

Atypical  malarial  fevers  are  numerous  in  the  tropics,  and  masked 
forms,  or  the  mimicking  of  other  diseases,  are  not  uncommon.     Some  of 
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the  most  frequent  of  these  forms  seen  in  West  Africa  are:  (1)  Dysen- 
teric. This  variety  cannot  be  told  from  acute  dysentery  clinically.  The 
temperature  may  be  slight.  (2)  Low  even  temperature  simulating  that 
from  septic  processes.  This  form  might  be  confused  with  tuberculosis, 
liver  abscess,  etc.  (3)  Epileptiform  convulsions.  These  are  especially 
common  in  children,  and  are  very  like  the  fits  caused  by  ascariasis.  (4) 
Malarial  ulceus.  These  are  round,  punched-out,  discrete  ulcers  with  slight- 
ly raised  edges. 

Various  writers  describe  mnny  other  atypical  and  masked  forms  which 
are  liable  to  be  confused  clinically  with  appendicitis,^  insanity,  muscular 
rheumatism,  cerebrospinal  meningitis,  bronchitis,  neuralgia,  etc. 

Some  of  the  most  frequent  complications  in  my  experience  are  abscess  of  the 
spleen,  abortion  and  miscarriage,  amblyopia,  orchitis  and  hydrocele,  intermittent 
colic,  and  aphasic,  multiple  peripheral  neuritis,  pruritis,  and  numerous  other 
nervous  manifestations. 

It  must  never  be  forgotten  by  those  practicing  in  tropical  countries  that  almost 
any  infectious  disease  may  stir  up  a  latent  malarial  infection  and  that  then  we 
have  two  coincident  processes  to  recognize  and  deal  with.  In  such  instances  the 
malarial  process  may  be  entirely  masked  by  the  other  disease.  I  have  found  amebic 
dysentery,  liver  abscess,  pulmonary  tuberculosis,  acute  bronchitis,  acute  articular 
rheumatism,  typhoid  fever,  appendicitis,  and  various  other  diseases  to  play  such  a 
role  in  cases  of  Europeans  in  tropical  Africa. 

While  the  manifestations  of  estivoautumnal  malaria  are  so  protean 
and  really  defy  classification,  tlie  tertian  and  quartan  fevers  show  more 
conformity  to  type  and  the  clinical  picture  is,  as  a  rule,  well  marked  and 
unmistakable. 

The  paroxysms  of  tertian  malaria,  if  untreated,  take  place  with  cycli- 
cal regularity  every  forty-eight  hours  during  the  course  of  the  disease. 
There  is  usually  a  chill,  followed  by  a  hot  stage,  which,  as  a  rule,  termi- 
nates in  a  remission  or  stage  of  sweating. 

In  quartan  infections  the  attacks,  of  course,  occur  at  intervals  of  about 
seventy-two  hours.  It  need  hardly  be  pointed  out  again  that  double,  or, 
more  rarely,  multiple,  infections  may  obscure  the  jiicture,  and  irregu- 
lar, quotidian,  or  even  remittent  fevers  may  be  seen.  In  some  instances 
the  sporulation  of  the  parasite  may  cause  few  or  no  symptoms. 

The  condition  of  the  patient  and  his  symptoms  depend  upon  the  species 
and  development  stage  of  the  })arasite  with  which  he  is  infected.  In 
tropical  Africa  I  found  only  fourteen  cases  of  quartan  infection  in  531 
blood  examinations  for  malaria.  Benign  tertian  was  not  seen  at  all,  al- 
though this  last  form  is  not  uncommon  in  other  parts  of  the  tropics,  no- 

'  In  one  case  that  was  recently  referred  to  the  writer  the  patient  was  on  the  table 
prepared  for  laparotomy,  when  a  thick  film  blood  preparation  showed  the  presence  of 
malaria.  A  few  hours  after  an  intravenous  injection  of  quinine  the  patient  was  sitting 
up  in  bed  eating  his  breakfast  and  later  made  an  uninterrupted  recovery. 
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tablv  in  the  Philippines.     Thus  we  see  that  in  tropical  Africa,  and  the 
same  is  true  of  many  other  parts  of  the  tropics,  the  estivoautumnal  form 
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Fig.  3. — Combined  Pulse  and  Temperature  Chart  of  an  Untreated  Case  of  Quartan 
Malarial  Fever  Ending  in  Spontaneous  Recovery,  Observed  in  a  West  African 
Native.  (After  Wellman.)  The  continuous  line  indicates  the  temperature  in  the  mouth, 
the  dotted  hne  represents  the  pulse. 

is  by  far  the  most  important,  and  has,  indeed,  some  claim  to  be  known 
as  the  "tropical  parasite." 

While  the  technique  of  the  laboratory  diagnosis  lies  without  the  scope  of  the 
present  discussion,  yet  it  cannot  be  too  strongly  insisted  upon  that  careful  micro- 
scopical examination  of  the  blood  should  determine  the  character  of  the  infection 
and  the  time  when  the  parasite  can  best  be  attacked  by  therapeutic  measures. 

The  pathology  of  the  disease  consists  principally  of  an  anemia  due  to 
diminished  volume  of  the  blood  elements,  and  of  hemoglobin  value.  The 
oligocythemia  is  marked.  The  leukocytes  are,  as  a  rule,  absolutely  de- 
creased, but  there  is  usually  a  large  mononuclear  leukocytosis.  The  spleen 
and  liver  are  usually  enlarged  and  of  a  dark  slate  color,  the  spleen  espe- 
cially, and  in  chronic  cases  amyloid  degeneration  may  be  seen.  The 
brain  and  bone  may  be  pigmented,  the  former  with  punctiform  hemor- 
rhages. 

Remedial  Measures 


The  history  of  malaria  therapy  could  well  be  divided  into  two  great 
periods:   (1)  from  the  most  ancient  times  to  the  discovery  of  cinchona 
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bark,  and  (2)  from  the  discovery  of  cinchona  Wrk  to  the  present 
time.  For,  as  will  be  brought  out  later,  the  treatment  of  malaria  spells 
quinin. 

The  objects  to  be  gained  by  treatment  are  the  eradication  of  the  causal 
organism  from  the  patient  and  the  relief  of  the  patient  from  the  injuries 
from  which  he  has  suffered  as  the  parasite's  host.  In  tropical  countries 
this  can  rarely  be  completely  accomplished.  The  most  that  can  be  hoped 
for  is  continued  latency.  The  manner  by  which  latency  is  obtained  is  not 
understood.  The  natural  resistance  of  the  patient  no  doubt  plays  a  large 
part  in  the  matter.  The  persistence  of  the  parasites,  even  after  long-con- 
tinued treatment,  has  been  a  matter  for  much  conjecture  and  study. 
Craig's  theory  of  the  intracorpuscular  conjugation  of  the  parasites  has  not 
been  accepted  by  many  workers.  For  instance.  Cropper  seems  to  have 
shown  that,  when  double  or  treble  infection  occurs,  instead  of  conjugating, 
each  parasite  goes  on  to  full  development.  Could  light  be  thro^vn  on  this 
difficult  point,  the  therapeutic  eradication  of  malaria  from  the  body  would 
present  fewer  difficulties. 

Specific  Treatment. — As  has  just  been  said,  many  drugs  have  been 
tried  and  recommended  in  the  treatment  of  malaria,  yet,  in  the  words  of 
Manson,  "all  sink  into  insignificance  in  comparison  with  quinin."  This 
is  truly  specific  in  its  action,  in  that  it  destroys  the  causative  organism 
of  the  disease.  But  it  must  always  be  kept  in  mind  that,  especially  in 
severe  infections,  the  drug  must  be  given  promptly  in  sufficiently  large 
quantities,  and  the  physician  must  satisfy  himself  that  the  drug  is  ab- 
sorbed. Another  point  that  should  never  be  forgotten  is  that  quinin  does 
not  exert  its  full  action  if  the  liver  be  engorged,  and  consequently  calomel, 
or  some  other  efficient  so-called  hepatic  stimulant,  should  be  given  with  or 
preceding  the  administration  of  quinin. 

Solubility,  absorbability,  and  the  power  of  being  eliminated  by  the 
patient  are  all  qualities  which  must  be  taken  into  consideration  in  quinin 
therapy.  According  to  MacGilchrist,  experiments  on  animals  have  shown 
that  the  absorbability  of  quinin  by  the  several  modes  of  administration  is 
in  the  following  order:  (1)  subcutaneous  injection  in  extreme  dilution 
(hypodermoclysis)  ;  (2)  oral  administration  during  fasting;  (3)  oral  ad- 
ministration with,  or  immediately  after,  taking  food;  (4)  subcutaneous 
injection  in  the  strengths  usually  employed — 1  in  2  up  to  1  in  8  (ordinary 
hypodermatic  or  intramuscular  injection).  The  most  interesting  point 
brought  out  by  these  experiments  is  that  oral  administration  apparently 
affords  more  prompt  action  of  the  quinin  than  subcutaneous  administra- 
tion in  low  dilutions. 

Of  course  the  rapidity  of  the  absorption  depends  upon  the  salt  em- 
ployed and  the  method  of  administration.  Deaderick  has  compiled  the 
classical  literature  on  these  points,  and  states  that  the  drug  begins  to 
appear  in  the  urine  in  the  following  lengths  of  time :  When  intravenously 
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injected,  in  10  minutes;  when  intramuscularly  injected  (variable  ac- 
cording to  dilution)  ;  when  injected  per  rectum,  in  20  to  25  minutes ;  when 
given  by  mouth,  hydrochlorid,  in  15  minutes;  bisulphate,  in  30  minutes; 
acetate,  in  30  minutes;  citrate,  in  30  minutes;  sulphate,  in  45  minutes; 
tannate,  in  3  hours. 

While,  as  MacGilchrist  states,  quinin  is  more  slowly  absorbed  from 
a  full  stomach  than  an  empty  stomach,  yet  it  has  been  demonstrated 
by  Mariani  that  during  twenty  hours  after  the  administration  of  the 
drug  the  absorjition  is  greater  from  a  full  stomach  than  from  an  empty 
one. 

Another  interesting  observation  is  that  of  Giemsa  and  Schaumann, 
who  found  that  the  insoluble  or  slightly  soluble  salts,  when  given  by 
the  mouth,  are  as  rapidly  and  completely  absorbed  as  the  more  soluble 
ones. 

Quinin  is  excreted  in  the  urine,  the  feces,  and  in  mothers'  milk.  It 
is  also  found  in  the  amniotic  fluid  and  in  the  urine  of  newborn  children 
of  mothers  who  are  taking  the  drug. 

Choice  of  Preparation. — In  choosing  a  preparation  I  believe  that  the 
more  soluble  salt  should  be  preferred,  even  when  it  is  intended  to  admin- 
ister it  by  the  mouth.  However,  the  exact  object  to  be  attained  should 
weigh  in  the  decision  of  this  matter. 

The  most  commonly  used  salts  are  the  following:  (1)  Sulphate. 
This  preparation  is  popular  and  cheap,  but  is,  in  my  opinion,  the  least 
desirable  of  all  those  here  mentioned.  Most  of  the  gastrointestinal  irri- 
tation noticed  in  quinin  users  is  attributable  to  the  effects  of  this  salt. 
(2)  Bisulphate.  This  is  a  good  and  soluble  preparation,  much  preferable 
to  the  sulphate.  The  same  may  be  said  for  the  hydrobromid  and  hydro- 
chlorid. (3)  Bihydrochlorate.  This  is  a  fine,  soluble  salt,  and,  in  my 
experience,  has  given  the  best  clinical  results  of  any.  (4)  Ethyl-carhonate 
(euquinin).  This  form,  as  well  as  the  tannate,  while  slightly  soluble,  is 
of  value  in  treating  children  on  account  of  its  tastelessness.  (5)  Acetyl- 
salicylate.  This  new  salt  is  mentioned  here,  as  it  may  be  of  use  in  special 
malarial  conditions,  since  its  effect  is  only  obtained  after  it  reaches  the 
alkaline  contents  of  the  intestine. 

The  exact  solubility  and  per  cent,  contained  of  alkaloid  are  not,  in 
ray  opinion,  matters  of  great  importance  in  choosing  a  preparation  for 
administration.  Here,  as  in  many  other  circumstances,  the  clinical  test 
is  the  crucial  one. 

The  following  table  exhibits  the  solubility  and  alkaloidal  value  of  the 
most  important  salts  of  quinin: 
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Solubility  in 
Parta  of  Water 

Per  Cent,  of 
Alkaloid 

SUghtly 

84 

? 

? 

1.750 

100 

Slightly 

69.4 

? 

? 

7 

60 

1 

72 

8.5 

59 

820 

67 

12,500 

81 

40 

76 

18 

81 

2 

74.3 

10 

78 

Insoluble 

? 

420 

76.2 

77 

68 

720 

74 

800 

30 

53 

76 

Acetate 

Acetyl-salicylate 

Anhydrous  quinin 

Arsenate 

Bichlorid  of  quinin  and  urea* 

Bihydrobromid* 

Bihydrochlorid* . 

Bisulphate 

Citrate 

Ethyl  carbonate  (euquinin) .  . 

Hydrobromid* 

Hydrochlorid 

Hydrochloro-sulphate* 

Lactate* 

Nucleinate 

Phosphate : 

Salicylate 

Sulphate 

Tannate 

Valerianate 


The  salts  that  are  best  suited  for  subcutaneous  administration  are 
marked  in  the  table  by  an  asterisk. 

Time  of  Administration  and  miction  on  Cause  of  Disease. — In  regard 
to  the  time  of  administration,  it  may  be  said  at  once  that  in  severe  cases 
the  physician  should  not  wait  for  any  particular  phase  in  the  sporulation 
of  the  parasite.  For,  in  the  treatment  of  children  especially,  and  of  se- 
vere attacks  in  Europeans,  it  is  highly  important  that  quinin  should  be 
administered  promptly  in  order  to  save  life. 

It  is  hardly  possible  to  eradicate  the  disease  on  the  occasion  of  the 
first  treatment,  however  thorough  that  treatment  may  be.  Consequently 
the  procedure  should  be  repeated  in  thirty  to  forty  days  from  the  date 
of  an  attack.  This  should  not  only  be  done  in  malarial  countries,  but  also 
where  the  patient  has  returned  to  a  healthy  climate,  as  liability  to  recru- 
descences must  be  kept  in  mind,  as  well  as  the  possibility  of  reinfection. 

As  regards  the  relation  between  the  time  when  quinin  is.  administered 
and  the  influence  of  the  drug  on  the  symptoms  of  the  disease  and  the  con- 
dition of  the  parasites,  the  original  observations  of  ^farchiafava  and  Big- 
nami  have  never  been  surpassed.  These  authors  found  the  following  to 
be  the  facts:  (1)  If  the  drug  is  administered  within  the  six  hours  pre- 
ceding the  attack,  it  has  no  inimodiato  influence  on  the  course  of  the 
disease  (or,  at  most,  only  slightly  delays  and  lessens  the  attack),  the 
parasites  tending  to  form  gametes;  the  subsequent  attack  usually  does 
not  occur.     (2)  If  the  quinin  is  given  at  the  onset  of  the  attack,  the  attack 
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will  usually  come  on;  a  subsequent  attack  is  usually  prevented.  (3)  If 
the  drug  is  administered  during  the  febrile  stage,  the  attack  is  not  ap- 
preciably modified,  although  the  subsequent  attacks  may  be  prevented  or 
rendered  very  mild.  (4)  If  the  quinin  is  given  near  the  time  of  crisis,  the 
parasites  still  persist  in  the  blood,  (5)  If  the  quinin  is  administered  at 
or  after  the  crisis  and  continued  during  the  apyrexia,  the  next  attack  is 
prevented  or  rendered  abortive. 

From  these  and  a  large  number  of  more  recent  investigations,  it  is 
plain  that  the  stage  of  the  parasite  most  vulnerable  to  the  action  of  quinin 
is  the  merozoite,  before  it  has  attacked  the  red  blood  corpuscle.  There- 
fore, it  is  essential  to  produce  in  the  blood  serum  as  strong  a  solution  of 
quinin  as  possible  against  the  time  of  sporulation,  "that  the  young  para- 
sites may  be  born  into  a  toxic  medium"  (Deaderick).  It  may  be  added 
that  clinical  experience  is  in  entire  accord  with  this  doctrine.  It  must 
not  be  forgotten,  however,  that  the  sporulation  of  the  parasite  is  more  or 
less  irregular  and  continuous,  and  consequently  divided  doses  given  at  reg- 
ular intervals  are  also  useful  in  stopping  this  promiscuous  reproduction. 

To  sum  up :  Torti's  method  of  giving  the  quinin  before  the  paroxysm 
is  inferior  to  the  method  of  Sydenham,  which  is  to  give  the  drug  in  the 
decline  of  the  paroxysm.  With  this  latter  method  there  should  be  com- 
bined the  administration  of  small  fractional  doses  in  order  to  destroy  the 
irregularly  sporulating  parasites  between  attacks. 

The  action  of  the  quinin  on  the  malarial  parasites  has  been  studied 
by  many  authors  from  Laveran  to  the  present  day.  The  observations  of 
Craig  are  admirable  in  this  connection.  The  quinin-poisoned  young  ring 
forms  may  be  recognized  by  their  taking  stains  very  intensely.  Later 
fragmentation  of  the  parasite  is  seen  to  begin.  Still  later,  after  the  para- 
sites are  from  one-half  to  three-fourths  grown  and  pigment  formation  has 
begun,  the  fragmentation  produced  by  the  quinin  is  much  more  marked. 
In  such  parasites  a  non-staining  area  may  be  observed  around  the  chroma- 
tin, and  even  extrusion  of  the  chromatin  from  the  plasmodia  may  be 
demonstrated.  Extracellular  parasites  are  seen,  as  well  as  instances  of 
incomplete  segmentation  and  other  evidences  of  degeneration.  In  the  case 
of  estivoautumnal  parasites  only  the  young  ring  forms  are,  as  a  rule, 
seen  in  the  peripheral  circulation,  but  these  after  quinin  are  distorted 
and  broken  down. 

The  gametes  often  seem  to  be  not  only  uninjured,  but  even  encouraged,  by 
quinin,  especially  in  small  doses.  In  fact,  small  doses  of  the  drug  are,  in  the 
writer's  experience,  able  to  arouse  latent  malaria  and  to  precipitate  an  attack. 
At  any  rate,  such  amounts  only  serve  to  defeat  our  purpose  by  forcing  the  para- 
site from  schizogony  into  a  sporogony  that  is  not  amenable  even  to  the  largest 
doses.  On  the  other  hand,  adequate  amounts  of  quinin  tend  to  reduce  the  number 
of  crescents  or  other  gametes,  probably  by  killing  the  younger  forms  from  which 
such  gametes  are  thought  to  be  derived. 
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Dose  and  Mode  of  Administration. — As  has  just  been  said,  it  may 
be  pointed  out,  as  a  cardinal  principle  in  quinin  administration,  that  it 
is  essential  to  give  a  large  dose  at  first  so  as  to  destroy  the  parasites.  Aa 
has  been  said,  small  doses  in  the  beginning  of  treatment  only  serve  to 
force  the  parasite  into  sporogony,  in  which  state  it  becomes  inaccessible 
to  the  drug;  for  quinin  kills  the  schizonts,  but  does  not  readily  destroy 
gametes.  These  latter  -wiW,  however,  disappear  from  the  blood  in  time 
if  reinfection  is  prevented. 

Various  modes  of  administration  have  been  practiced,  e.  g.,  by  the 
skin,  mouth,  rectum,  and  hypodermically.  This  latter  may  be  subcutane- 
ously,  intramuscularly,  intravenously,  intraviscerally,  intraspinally,  etc. 

In  tiny  infants  I  have  usually  given  it  per  rectum.  Generous  doses  must  be 
employed  with  this  method.     I  seldom  give  small  children  quinin  by  the  mouth. 

Taking  up  these  methods  severally,  it  may  be  said  that  oral  administration  is 
by  far  the  most  usual  method,  and,  unless  the  patient  is  in  a  critical  state,  is  a 
very  effective  one.  An  important  point,  especially  in  the  tropics,  is  that  quinin 
should  always  be  administered  in  solution  or  in  powder.  Capsules  and  wafers  may 
be  allowed,  but  pills  and  tablets  of  quinin  are,  in  my  experience,  frequently  passed 
unchanged  by  the  patient. 

As  regards  the  dose,  using  the  bihydrochlorate  as  a  standard,  it  seems 
to  be  clear  that  a  dose  of  20  to  30  grains  (1;5  to  2.0  gm.)  with  later  doses 
of  from  10  to  20  grains  (0.6  to  1.3  gm.)  every  four  hours  will  clear  up 
an  ordinary  attack  in  from  one  to  four  days.  Rogers  recommends  only 
10-grain  (0.6-gm.)  doses  three  times  a  day,  and  considers  that  larger 
amounts  are  not  any  more  efficacious. 

My  own  opinion  is  that  the  larger  doses  are  necessary,  especially  in  estivo- 
autumnal  infections  in  tropical  countries,  and,  unless  the  patient's  digestive  func- 
tions are  active,  even  these  amounts  are  not  effective  when  given  by  the  mouth. 

Coming  now  to  the  fractional  doses  to  be  given  between  attacks,  it 
may  be  said  generally  the  alkaloid  may  be  administered  at  the  rate  of 
one  grain  (0.065  gm.)  per  hour  in  the  case  of  an  adult  weighing  one 
hundred  and  fifty  pounds.  This  amount  may  be  given  either  in  2-  or 
4-grain  (0.12-gm.  to  0.25-gm.)  doses  2  or  4  hours  apart,  as  seems  best. 
[In  the  temperate  zones  we  find  all  forms  of  malaria,  but  the  majority  of 
cases  are  caused  by  the  tertian  and  quartan  parasites,  the  minority  by  the 
estivoautumnal  type.  As  a  rule,  the  milder  forms  prevail,  and  it  follows 
logically  that  the  ordinary  dosage  and  the  ordinary  mode  of  administra- 
tion will  suffice  to  overcome  the  disease.  Tn  intermittent  fever  I  give 
from  gr.  xv-xx,  children  in  proportion,  to  be  taken  within  a  half  hour, 
and  usually  between  six  and  half-past  six  in  the  morning,  this  to  be  re- 
peated every  seventh  day  for  four  weeks  from  the  day  the  last  paroxysm 
has  occurred.  In  other  respects  malaria  of  the  temperate  zones  is  treated 
like  Tropical  Malaria. — Editor.] 
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Turning  to  the  administration  of  qiiinin  by  the  needle,  we  will  consider 
the  following  procedures :  hypodemiocljsis  of  quinin  in  high  dilutions  by 
normal  salt  solution,  intramuscular  injections,  Bacelli's  intravenous  in- 
fusions, ordinary  hypodermics  of  quinin,  Darker's  intracellular  injections, 
injections  into  the  spleen,  spinal  canal,  trachea,  subarachnoid,  etc. 

What  I  call  hypodermoclysis  with  quinin  solutions  was  first  introduced 
by  Grail,  and  is  sometimes  spoken  of  by  various  writers  as  the  subcutane- 
ous method.  The  latter  term  is  misleading,  and  should  be  employed  to 
designate  all  hypodermatic  procedures.  Glatard  commends  this  method, 
especially  in  pernicious  attacks. 

MacGilchrist  holds  that  the  method  under  discussion  is  not  practical 
and,  indeed,  says  that,  ''for  clinical  reasons,  subcutaneous  injection  in  ex- 
treme dilution  cannot,  of  course,  be  employed."  James,  however,  takes 
exception  to  this  statement,  and  states  that  '"quinin  can  be  given  in  this 
way  with  no  more  discomfort  to  the  patient  than  by  the  hypodermic 
method,  and  with  far  quicker  and  better  results." 

The  large  and  uniformly  successful  experience  of  Deeks  and  James  with  the 
method  and  what  I  have  seen  of  their  brilliant  results  in  Panama  lead  me  to 
beUeve  that  in  this  device  we  have  the  best  of  all  procedures  yet  devised  for  the 
treatment  of  grave  malarial  attacks.  These  observers  employ  the  French  prepara- 
tion of  a  solution  of  the  ehlorhydrate  of  quinin  in  0.50-gram  (gr.  viiss)  ampoules, 
which  they  dilute  with  two  or  three  pints  of  water.  A  little  cocain  in  ^  of  1 
per  cent,  solution,  injected  into  the  skin  at  the  proposed  site  of  the  hypodermocly- 
sis, is  found  by  these  authoi-s  to  prevent  effectually  any  subsequent  pain,  and  they 
regard  the  normal  salt  solution  administered  to  be  beneficial  in  the  toxic  condition 
of  the  patient  so  treated. 

The  desirability  of  high  dilutions  in  this  and  the  following  method  of 
exhibiting  quinin  has  been  noted  by  several  writers.  Giemsa  and  Schau- 
mann  added  quinin  solutions  of  different  strength  to  blood  serum,  and 
found  that  the  lower  dilutions  always  caused  cloudiness,  precipitation, 
and  coagulation  of  the  serum,  and  conclude  that  similar  coagulation  and 
precipitation  always  follow  the  injection  of  low  dilutions  of  quinin  into 
the  tissues,  and  that  this  fact  accounts  for  the  slower  absorption.  Deader- 
ick  states  that  the  rapidity  and  thoroughness  of  absorption  depend  not 
only  upon  the  solubility  of  the  salt,  but  also  upon  "the  concentration  of 
the  solution.  The  latter  is  of  the  utmost  importance,  since,  no  matter 
how  soluble  the  salt,  if  given  in  strong  solution,  it  will  not  be  absorbed." 

MacGilchrist  in  the  course  of  similar  experiments  went  even  farther 
and  found  that  "the  salts  of  quinin  most  soluble  in  water,  even  in  a  dilu- 
tion of  1  to  100,  are  not  miscible  with  blood  serum.  The  three  salts  com- 
monly used  for  subcutaneous  injection,  namely,  quinin  bihydrochlorate, 
quinin  bihydrobromid,  and  quinin  urea  (sic),  when  prepared  in  a  strength 
equal  to  that  most  frequently  employed  for  hypodermic  administration 
and  then  mixed  with  an  equal  volume  of  ox-blood  serum,  produce  in  a  few 
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minutes  a  solid  gelatinous  mass.  The  bihydrobromid  salt,  even  in  a 
dilution  of  1  in  20,  produces  a  curdy  mass.  The  deposit  which  forms  in 
vitro  when  a  concentrated  solution  of  a  quinin  salt  is  added  to  blood  serum 
contains  quinin  in  an  altered  form,  oxidized  and  combined  with  proteid. 
When  equal  volumes  of  blood  serum  and  quinin  hydrochlorid  (1  in  20)  are 
mixed  together,  slightly  over  one-half  of  the  quinin  is  dissolved  and  slightly 
under  one-half  remains  in  the  deposit;  the  greater  the  dilution  of  the 
quinin  salts  the  less  the  deposit  on  mixing  with  blood  serum.  Quinin  salts 
in  the  dilutions  usually  employed  are  unsuitable  for  hypodermic  use." 
This  careful  observer,  from  the  results  obtained  through  this  investi- 
gation, forms  the  following  practical  conclusions  on  the  subject:  "Solu- 
tions of  quinin  salts  in  the  concentration  usually  employed  for  hypo- 
dermic injection  produce,  when  mixed  with  blood  serum,  a  coaguium 
which  contains  quinin  in  an  altered  form.  Quinin  is  precipitated  at  the 
site,  of  intramuscular  injections  as  usually  carried  out.  The  amount  of 
quinin  eliminated  in  the  urine  after  subcutaneous  administration  varies 
between  wide  limits,  Urethane,  antipyrin,  and  sodium  chlorid,  although 
they  increase  the  solubility  of  quinin  hydrochlorid  in  water,  do  not  in- 
crease the  miscibility  of  the  salt  witli  ox-blood  serum ;  and  the  new  com- 
pounds formed  in  such  solutions  are  of  doubtful  therapeutic  value." 

In  intramuscular  injections  I  have  always  used  much  higher  dilutions  than 
were  usually  designated  by  writers  on  the  subject  and  have  had  large  experience 
with  this  method.  Especially  in  larger  children  and  adults,  and  in  all  severe  eases 
of  any  age,  I  have  for  years  advocated  these  intramuscular  injections.  In  view  of 
my  observations  in  tropical  Africa,  I  am  inclined  to  believe  that  the  numerous 
accidents  arising  from  this  mode  of  administering  quinin  are  to  be  attributed  td 
causes  other  than  culpable  lack  of  asepsis  on  the  part  of  the  operator  or  the  effect 
of  the  well-diluted  salt  on  the  tissues.  In  the  course  of  many  hundreds  of  injections 
I  have  had  but  one  slight  abscess,  which  healed  within  a  few  days.  These  injec- 
tions include  whites  and  blacks,  and  young  and  old. 

Until  the  administration  of  quinin  in  very  high  dilution  by  hypodermoclj'sis 
was  brought  to  my  attention  I  always  considered  that  in  extreme  cases  the  only 
method  that  could  save  life  was  that  of  intravenous  administration,  and  held  that 
any  other  method  in  moribund  cases  should  be  counted  as  nothing  less  than  unjusti- 
fiable negligence.  James,  however,  found  intravenous  injection  after  the  method  of 
Baeelli  in  dilutions  of  1  to  10  gram  to  10  e.e.  to  be  dangerous  and  not  satisfactory, 
and  witnessed  deaths  that  followed  immediately  the  injection  of  quinin  according  to 
this  method  when  the  dose,  dilution,  and  manner  of  administration  recommended 
by  Baeelli  had  been  carefully  observed  and  embolism  could  be  excluded.  Accord- 
ing to  MacGilchrist  this  danger  may  be  avoided  by  great  dilution  (at  least  1  in 
150).  In  my  own  experience  I  lost  no  cases,  doubtless  because  I  employed  rather 
high  dilutions  with  salt  solution,  and  I  still  consider  this  method  an  effective  one 
for  the  treatment  of  pernicious  cases. 

Taking  up  the  question  of  ordinary  hypodermics,  the  low  dilutions 
universally  employed  have  brought  the  method  somewhat  into  disrepute. 
In  this  latter  connection,  for  instance,  the  brothers  Plehn,  also  Thayer, 
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Laveran,  Manson,  LeDantec,  Craig,  and  others  have  brought  forward  a 
large  mass  of  evidence  to  prove  the  liability  of  snch  a  procedure  being 
following  by  nodules,  abscesses,  necroses,  eschars,  etc.  Deaderick,  how- 
ever, wdth  justice  expresses  himself  on  this  point  as  follows:  "The  ne- 
cessity of  employing  a  dilute  solution  has  been  all  but  ignored.  Nearly 
all  writers  on  the  subject  lay  great  stress  on  the  need  of  asepsis,  but  with 
few  exceptions  even  mention  the  evils  of  too  concentrated  solutions.  Strong 
solutions  of  quinin  injected  into  the  tissues  cause  a  wall  of  necrosis  around 
the  solution,  preventing  absorption  and  paralyzing  phagocytosis,  resulting, 
even  if  the  solution  is  sterile,  in  nodes  or  ugly  chemic  sloughs.  It  is  in 
all  probability  this  chemic  irritation  of  the  cells  which  allows  of  bacterial 
infection  following  the  injections  of  solutions  not  properly  sterilized,  and, 
no  matter  how  sterile  the  solution,  if  too  concentrated,  a  nodule  or  chemic 
slough  is  apt  to  result." 

It  is  only  necessary  to  mention  the  attempts  to  inject  quinin  by  needle 
into  the  spleen,  spinal  canal,  trachea,  subarachnoid  space,  etc.  Such 
procedures  are  both  unnecessary  and  unjustifiable,  in  view  of  the  reliable 
and  effective  methods  of  administration  already  in  our  possession. 

I  have  extensively  employed  rectal  injections  in  the  case  of  children.  An 
important  point  is  that  when  the  salt  in  solution  is  placed  high  up  in  the  bowel 
the  absorption  is  much  more  rapid  than  in  ordinary  enemata.  The  salt  used  should 
be  highly  soluble.  From  twice  to  three  times  as  much  as  the  usual  dose  by  the 
mouth  can  be  given  per  rectum.  A  little  tincture  of  opium  (15  drops)  may  be 
given  with  the  quinin  to  quiet  the  bowel  and  facilitate  retention.  Rectal  supposi- 
tories containing  quinin  have  been  used  by  some  authorities,  but  I  have  never 
employed  such. 

Quinin  by  inunction,  mixed  with  oil,  is  spoken  of  by  some  writers.  I  have 
tried  this  method  with  tiny  babies,  but  observed  no  effect  from  it.  The  amount 
of  quinin  thus  absorbed  is  probably  verj'  small  if  not  actually  nil. 

Effects  of  Quinin  on  the  Patient. — Quinin  is  not  strongly  toxic  in  its 
action  on  the  human  organism.  Even  the  kidneys,  by  which  it  is  largely 
excreted,  suffer  but  slightly  in  the  process  of  elimination.  In  heroic  doses 
it  is  a  heart  depressant,  and,  if  sufficient  is  given,  is  said  to  stop  the  heart 
in  diastole.  There  are  several  records  of  death  by  quinin  poisoning.  In 
one  instance  12  grams  (3iij)  and  in  another  half  an  ounce  (15.00  gm.) 
formed  the  fatal  dose. 

Among  the  most  unpleasant  effects  of  quinin  is  the  so-called  "quinin 
fever"  seen  in  tropical  Africa.  Another  is  the  violent  urticaria  which 
sometimes  follows  administration  of  the  drug.  Some  individuals  seem  to 
have  an  idiosyncrasy  against  quinin,  and  cannot  take  even  small  doses. 

Contraindications  to  the  Use  of  Quinin. — In  case  the  effect  of  the 
drug  is  so  marked  as  to  endanger  the  patient,  it  may  be  necessary  to  find 
some  substitute  for'  quinin. 

Among  distinct  contraindications  to  quinin  may  be  mentioned  ambly- 
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opia,  amaurosis,  severe  hemorrhages  from  the  mucous  membranes,  threat- 
ened abortion  or  miscarriage  when  the  mother  is  not  highly  malarious, 
great  dyspnea  and  heart  depression,  general  anaphj'lactic  sensitiveness  to 
the  drug  (shown  by  suffocation,  urticaria,  rise  in  blood  pressure,  vomiting, 
and  other  usual  symptoms  of  anaphylaxis),  and,  in  some  cases,  what  may 
be  called  a  hemoglobinuric  diathesis  in  the  patient — rendering  him,  in  the 
words  of  Koch,  a  "blackwater  fever  candidate."  In  connection  with  the 
subject  of  quinin  urticaria  Elliott  and  Bass  have  pointed  out  that  patients 
subject  to  this  distressing  condition  may  entirely  escape  if  they  remain 
perfectly  quiet  in  bed  during  the  period  over  which  the  effects  of  the  drug 
extend.  The  normal  effects  of  the  drug,  even  when  rather  intense,  should 
not  be  permitted  to  constitute  a  contraindication  to  its  exhibition. 

Again,  pregnancy  should  not  be  allowed  to  stand  as  a  contraindication  to  the 
administration.  I  have  given  quinin  in  moderate  doses  to  many  pregnant  women 
without  being  able  to  trace  a  single  mishap  to  the  taking  of  the  drug.  On  the 
other  hand,  I  have  seen  many  women  abort  from  neglected  malarial  poisoning. 
In  my  opinion,  excessive  doses  are,  as  a  rule,  dangerous  in  such  patients,  but  I 
have  seen  badly  infected  women  with  threatened  premature  pains  quiet  down  and 
go  on  to  term,  if  quinin  was  given  at  the  first  signal  of  distress.  As  Deaderick 
says,  "abortion  in  these  cases  is  oftener  due  to  too  little  quinin  than  to  too  much." 

The  matter  of  so-called  "quinin  hemoglobinuria"  will  only  be  men- 
tioned briefly  here,  as  it  will  be  taken  up  in  detail  later  under  the  discus- 
sion of  blackwater  fever. 

In  the  writer's  opinion  quinin  has  no  specific' or  even  special  power  of  pro- 
ducing hemoglobinuria.  It  is  well  known  that  several  drugs  will  do  this  in  patients 
who  already  have  a  tendency  to  develop  the  condition.  I  remember  in  this  con- 
nection one  man  in  West  Africa  who  unwittingly  induced  hemoglobinuria  on  sev- 
eral occasions  by  the  use  of  throat  pastilles  made  up  of  chlorate  of  potassium 
before  the  explanation  of  his  attacks  was  suspected.  On  discontinuing  the  drug 
the  symptoms  disappeared  and  did  not  return,  although  the  patient  continued  to 
take  quinin.  Any  so-called  physiological  depression  will  excite  hemoglobinuria 
in  appropriate  patients.  I  have  observed  the  condition  to  follow  chill,  prolonged 
wetting  of  the  body,  exposure  to  sun,  fatigue,  alcoholic  or  venereal  excess,  fits  of 
anger  or  mental  depression,  and  after  no  appreciable  or  untoward  circumstances 
whatsoever,  often  in  individuals  who  wei'e  not  taking  quinin.  Consequently,  I  do 
not,  as  a  rule,  regard  a  hemoglobinuric  diathesis  as  a  bar  to  quinin  administration. 
On  the  other  hand,  such  individuals,  in  order  to  escape  hemoglobinuria,  should  have 
each  malarial  attack  thoroughly  treated. 

Before  leaving  the  question  it  should  be  said  that  every  effort  and 
device  should  be  made  to  enable  the  patient  to  take  quinin  before  resort 
to  substitutes  is  decided  on.  Trying  different  salts  may  result  in  success. 
In  some  instances  when  the  ordinary  j)reparati()ns  of  quinin  are  not  borne 
some  of  the  less  toxic  preparations,  such  as  Warburg's  tincture,  euquinin, 
saloquinin,  aristoquinin,  etc.,  may  be  used  with  better  results. 


726  DISEASES  DUE  TO  PROTOZOA 

Again,  certain  drugs  given  with  qiiinin  may  help  to  obviate  its  un- 
pleasant effects,  Broniids  have  been  highly  recommended  in  this  connec- 
tion, and  calcium  chlorid  is  also  said  to  be  useful  in  quinin  intolerance. 

Substitutes. — If  quinin  in  every  form  is  rejected,  methylene  blue, 
arsenic  in  its  various  compounds,  including  atoxyl,  iodin,  and  the  iodids, 
tannin,  etc.,  may  be  tried.  Methylene  blue  seems  to  be  the  most  generally 
approved  and  popular  substitute  for  quinin.  My  own  experiences  with 
it,  however,  have  not  been  encouraging,  but  Ruge,  whose  opinion  is  entitled 
1x)  much  respect,  considers  it  as  efficacious  as  quinin.  It  should  certainly 
be  given  a  trial  if  quinin  cannot  be  borne. 

Arsenic  is  often  given  both  in  its  inorganic  and  organic  forms.  Arseni- 
ous  acid  in  capsules  with  other  tonics.  Fowler's  solution,  and  other  prepara- 
tions, all  have  their  vogue  in  certain  quarters.  Organic  arsenic,  atoxyl 
(monosodium  salt  of  p.  aminophenylarsenic  acid),  soamin  (sodium  ami- 
nophenylarsenate),  and  even  salvarsan  (paradiamidodioxyarsenobenzol 
dihydrochlorid)  have  been  used  with  varying  reports  as  to  their  efficiency. 

I  have  employed  arsenic,  mostly  in  inorganic  form,  in  large  series  of  cases  of 
malaria  and  agree  with  other  observers  that  its  value  is  in  the  treatment  of  chronic 
malaria.  In  the  words  of  Manson,  "the  place  for  arsenic  is  not  as  a  substitute  for 
quinin  during  fever,  but  as  a  blood  restorer  after  fever." 

Various  alkaloids  of  cinchona  other  than  quinin  have  been  advocated 
by  different  writers.  Among  these  are  cinchodin,  cinchonidin,  quinidin, 
and  quinoidia.  Of  such  alkaloids  cinchonidin  seems  to  be  the  best,  but 
even  this  is  more  toxic  and  in  every  way  less  desirable  than  quinin. 

Picric  acid  has  been  recommended  in  this  connection,  and  in  two-grain 
doses  three  times  a  day  is  said  to  cause  the  disappearance  of  crescents 
from  the  blood.     I  have  had  no  experience  with  the  drug  in  malaria. 

Opium  is  said  to  possess  antiperiodic  value  and  to  be  useful  in  malaria. 

Numerous  other  substitutes  have  been  brought  forward  by  students  of 
malaria,  among  which  may  be  mentioned  splenic  extract,  eucalyptus, 
X-ray  treatments,  salicin,  salicylic  acid,  sodium  hyposulphate,  various 
sera,  phenocoll,  etc.  It  is  only  necessary  to  say  of  these  that  none  of  them 
appears  to  be  of  proved  value. 

In  regard  to  the  last-named  drug,  which  is  a  derivative  of  phenacetin, 
it  may  be  pointed  out  that,  of  the  laity  in  the  tropics,  many  seem  to 
have  the  notion  that  phenacetin,  antipyrin,  acetanilid,  and  other  coal  tar 
derivatives  are  of  curative  or  prophylactic  value  in  malaria.  This  idea 
is  responsible  for  many  injurious  effects  following  on  the  regular  taking  of 
these  drugs.  I  have  seen  two  cases  of  collapse  supervening  on  large  doses 
of  phenacetin  taken  for  malaria  by  laymen  in  West  Africa. 

Symptomatic  Treatment. — In  the  treatment  of  symptoms  and  the  gen- 
eral management  of  cases,  the  usual  methods  for  the  handling  of  fevers 
must  be  employed.     Warmth,  rest  in  bed,  evacuation  of  the  bowels,  diet, 
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and  nursing  should  all  be  points  for  care  and  attention.  Hydrotherapy 
as  indicated,  liquid  food,  or  at  least  a  light  diet,  during  the  attack,  and 
plenty  to  drink  are  all  recommended.  Lemonade  or  buttermilk  are  usually 
grateful  to  the  patient.  For  headache  an  ice  cap  is  useful,  cold  sponging 
and  alcohol  rubs  are  comforting  during  the  pyrexia.  Vomiting,  if  not 
controlled  by  other  measures,  may  require  morphin.  Heart  weakness  is 
best  controlled  by  strychnin  or  brandy. 

Treatment  of  Special  Conditions  in  Malaria. — Under  this  head  we 
will  take  up  some  of  the  most  important  special  phases  of  malaria  as 
follows : 

Pernicious  Malaria. — In  this  condition,  whether  the  symptoms  be 
that  of  convulsion,  cholera,  hyperpyrexia,  coma,  delirium,  collapse,  or 
what  not,  the  first  thing  to  be  thought  of  is  to  get  a  sufficient  amount  of 
quinin  into  the  circulation  in  the  shortest  possible  time. 

One  of  the  best  ways  of  recognizing  a  dangerous  infection  is  by  esti- 
mating the  percentage  of  erythrocytes  invaded  by  parasites.  James  states 
that  he  looks  upon  an  infection  of  200,000  parasites  per  c.  mm.,  or  one  to 
twenty  erythrocytes,  with  suspicion,  especially  if  doubly  infected  erythro- 
cytes are  present  in  the  proportion  of  5  per  cent,  or  more  of  the  total  of  the 
infected  cells.  I  have  seen  a  patient  with  30  per  cent,  of  infected  erythro- 
cytes and  numerous  double  infections  recover  after  intravenous  injections 
of  quinin,  but  such  cases  often  die  even  if  quinin  is  administered  promptly. 

Quinin  by  hypodermoclysis,  intravenously  or  intramuscularly,  in  the 
high  dilutions  already  described  is  the  proper  treatment  of  pernicious 
malaria.  In  addition  choleraic  cases  should  receive  morphin.  Hyper- 
pyrexia should  be  combated  by  cold  baths,  and  algid  cases  should  be  placed 
in  warm  blankets  with  hot  water  bottles,  or  other  means  of  producing  ex- 
ternal heat  should  be  applied.  Symptoms  of  collapse  should  be  combated 
as  described  in  the  preceding  pages  and  in  other  general  works.  Quinin 
by  the  needle  in  these  cases  should  be  given  in  full  doses.  For  instance, 
Grail  and  Glatard  recommend  from  10  to  30  grains  (0.6  to  2.0  gm.), 
and  James  and  Decks  give  from  20  to  30  (1.3  to  2.0  gm.),  even  up  to 
45  grains   (3.0  gm.),  by  this  method. 

Chronic  Malaria  and  Malarial  Cachexia. — These  conditions  should  be 
treated  by  quinin  in  regular  doses,  and  by  blood-making  and  general  up- 
building tonic  and  hygienic  measures.  Removal  from  endemic  locality 
is,  of  course,  to  be  desired  when  possible.  The  eradicative  treatment  of 
chronic  malaria  should  be  sharply  distinguished  from  the  attempts  to  se- 
cure and  promote  latency,  which  are  all  that  can  be  hoped  for  when  the 
patient  is  obliged  to  remain  in  the  heavily  infected  area  where  he  con- 
tracted the  disease.  The  prophylactic  and  latency-promoting  use  of  quinin 
will  be  taken  up  again  later  under  preventive  measures.  In  the  present 
connection  it  need  only  be  said  that  thorough  quinin  treatment  by  the 
mouth,  followed  by  the  German  method  of  giving  15  grains  (1.0  gm.)  each 
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Saturday  and  Sunday  for  a  couple  of  months  thereafter,  is  probably  as 
good  as  any,  although  most  English  writers  prefer  daily  doses.  Many 
writers  prefer  small  daily  doses  following  the  initial  cinchonization.  Ar- 
senic in  the  form  of  Fowler's  solution,  or  Bland's  pill,  and  iron,  are  also 
to  be  recommended.  The  Italian  formula  of  quinin — bihydrochlorate 
1.0  gram  (gr.  xv),  arsenious  acid  0.001  gram  (gr.  1/20),  and  citrate  of 
iron  0.15  gram  (gr.  ij) — is  a  good  one.  This  may  be  given  in  the  form 
of  pills  three  times  a  day — two  pills  forming  an  adult  dose  and  one  pill 
the  dose  for  children  over  three  years  old.  The  classical  quinin,  iron, 
and  arsenic  pill  used  in  America  is  also  valuable.  Care  must  be  used 
to  ascertain  if  the  pills  are  soluble  and  are  not  being  passed  unchanged 
by  the  patient. 

The  diet  should  be  nutritious  and  easily  digested.  My  own  experience  has 
confirmed  me  in  the  advocacy  of  high  protein  feeding  for  malarial  eachectics,  and 
to  this  I  usually  add  cod  liver  oil  in  cases  where  much  weight  has  been  lost. 

Warmth,  fresh  air,  sunshine,  and  the  many  other  obvious  hygienic 
measures  valuable  in  this  and  similar  conditions  need  only  to  be  mentioned. 

Enlarged  Spleen. — The  treatment  of  enlarged  spleens  in  malaria  needs 
but  a  word.  In  addition  to  vigorous  antimalarial  and  gereral  treatment 
some  local  measures  are  advisable  in  many  cases.  These  usually  consist 
of  the  application  of  blisters  or  other  counterirritants  over  the  region  of 
the  spleen. 

I  have  usually  painted  the  skin  with  strong  tincture  of  iodin.  In  some  cases 
I  have  used  an  ointment  of  the  red  iodid  of  mercury  applied  in  the  presence  of 
artificial  heat.     Various  other  counterirritants  have  been  recommended. 

Malaria  in  Children. — Malaria  in  children  deserves  a  special  word.  In  the 
writer's  opinion  too  small  doses  are  usually  given  to  children.  A  good  rule  would 
seem  to  be  to  give  1  grain  (0.065  gm.)  for  each  year  of  age  three  times  a  day. 
This  should  be  calculated  up  to  ten  yeare  of  age,  above  which  adult  doses  may  be 
given  if  no  special  contraindications  exist.  The  general  treatment  is  like  that  of 
adults. 

Conditions  Demanding  Surgical  Interference. — Various  conditions  due 
to  malaria,  or  connected  with  it,  demand  surgical  interference.  Among 
these  may  be  mentioned  rupture  of  the  spleen,  abscess  of  the  spleen,  and 
malarial  ulcers. 

Rupture  of  the  spleen  when  diagnosed  calls  for  immediate  laparotomy. 
When  the  abdomen  is  opened  "the  choice  of  operation  between  splenectomy 
and  splenotomy  must  be  based  upon  individual  conditions."  Abscess  of 
the  spleen  is  also  a  surgical  condition.  While  of  grave  import  and  fre- 
quently fatal,  yet  these  may  respond  fully  to  surgical  treatment.  I  have 
reported  successful  operation  in  this  condition  by  Manson's  method  for 
liver  abscess,  using  a  large  trocar  and  subsequently  draining  with  a  single 
large  tube,  which  was  gradually  shortened  as  granulations  appeared  and 
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the  cavity  closed.  Details  of  the  technique  are  without  the  scope  of  the 
present  work.  General  treatment,  including  quinin  in  full  doses,  must  be 
carried  out  at  the  same  time.  "Malarial  sores"  are  usually  small,  defi- 
nite, round,  punched-out  ulcers  which  heal  quickly  under  the  local  appli- 
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Fig.  4. — Temperature  Chart  of  a  Case  of  Malarial  Abscess  of  the  Spleen. 

recovery.     (After  Wellman.) 


Operation, 


cation  of  any  soluble  salt  of  quinin.  I  have  never  seen  them  outside  of 
intensely  malarious  districts  in  tropical  Africa,  although  Osier  has  re- 
ported such.  General  treatment  should  be  given  with  the  local  applica- 
tions. 

Convalescence. — Coming  finally  to  the  treatment  of  convalescence,  the 
general  rules  laid  down  under  hygienic  and  dietetic  treatment  must  be 
followed.  The  quinin  and  tonics  should  be  kept  up,  the  diet  should  be 
generous,  and  exercise,  especially  outdoors,  should  be  taken  by  the  patient 
He  should  be  kept  warm  and  avoid  chills,  overexertion,  worry,  reinfec- 
tion, and  excesses  of  any  kind.  A  change  of  climate,  attention  to  the 
appetite,  and  occasional  laxatives  are  all  recommended.  No  one  should 
return  to  a  malarial  climate  until  his  health  is  completely  restored. 

Preventive  Measures 


The  factors  involved  in  the  prophylaxis  of  malaria  are  many  and 
varied  as  regards  the  details  involved,  but  few  and  simple  as  regards  the 
general  principles  concerned. 

The  first  principle  has  been  stated  clearly  and  admirably  by  Gorgas 
in  the  following  words :  "It  has  been  proved  that  malaria  is  carried  from 
person  to  person  by  the  bite  of  the  female  of  a  particular     .     .     .     mos- 


730  DISEASES  DUE  TO  PROTOZOA 

quito,  namely,  the  Anopheles;  and  we  hold  that  it  is  conveyed  in  prac- 
tically no  other  way.  Our  sanitary  measures  are,  therefore,  directed 
toward  the  destruction  of  this  .  .  .  mosquito.  The  female  Ano- 
pheles lays  her  e^s  (about  100  at  a  time)  on  the  surface  of  fresh  water 


Fig.  5. — Wing  of  Cellia    Squamosa,   a   West  African  Anopheline    MosQtnro.     (After 

Wellman.) 

in  which  grass  and  algas  are  abundant.  These  eggs  float  around  until 
hatched  by  the  sun's  heat,  and  the  young  larvae  flee  to  the  grass  and  algse 
for  protection  from  small  fish  and  other  natural  enemies.  After  larval 
and  pupal  stages  in  the  water  lasting  about  eight  days,  they  develop  full- 


Fig.  6. — Wing  of  Cellia  Pharcensis,  an  Angolan  Anopheline  Mosquito.     (After  Wellman.) 

grown  mosquitoes.  The  adult  Anopheles  is  weak  in  flight  and  does  not 
habitually  move  about  much;  probably  one  hundred  yards  is  practically 
its  ordinary  flight.  The  adult  avoids  the  wind  and  seeks  for  its  protection 
undergrowth,  grass,  and  plants  near  the  ground. 

"Our  measures  for  mosquito  destruction  are,  then,  based  on  the  pe- 
culiarities just  described.  We  destroy  all  the  breeding  places  within  one 
hundred  yards  of  the  locality  we  desire  to  protect,  so  that  the  mosquito 
can  find  no  water  in  which  to  lay  her  eggs,  or  in  which  her  larvae  can 
develop.  At  the  same  time  we  clear  off  the  brush  within  the  same  area, 
so  that  the  adult  cannot  secure  protection  against  the  wind." 

If  we  add  to  this  the  facts  that  people  when  out  of  protected  areas 
should  be  defended  against  the  bites  of  mosquitoes,  that  infected  individ- 
uals should  be  avoided,  that  quinin  should  be  given  to  those  who  become 
infected,  and  that  the  human  race  needs  to  be  educated  along  these  lines, 
we  have  all  that  is  of  importance  in  malarial  prophylaxis. 

The  whole  problem  is  seen  to  be  a  biological  one  and  different  authors 
have  studied  the  fish  (top  minnows,  sunfish,  sticklebacks,  etc.),  insects, 
and  other  natural  enemies  of  mosquitoes  in  the  hope  of  finding  a  way 
of  exterminating  these  pests. 

Sambon  has  even  gone  so  far  as  to  advance  the  theory  of  a  hyperpara- 
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sitism  friendly  to  mankind.  Assuming  that  the  "brown  spores"  of  Ross 
are  protozoa  {Nosema)  which  feed  on  the  malarial  zygotes  in  the  mos- 
quitoes, he  points  out  the  possibility  of  such  aid  in  eradicating  malaria 
from  the  world. 

Among  the  actual  enemies  of  mosquitoes  I  have  noted  in  Africa  small  fish 
and  aquatic  Rhynchota  preying  upon  the  larvae  and  have  seen  fungi  and  mites 
parasitic  on  imagines.  I  have  also  obsei-ved  a  mantis  and  several  species  of  dragon 
flies  catch  them,  and  have  found  adult  mosquitoes  in  the  crops  of  nocturnal  birds 
(goat  suckers)  and  in  the  stomach  of  a  small  bat.  Whether  or  not  indigenous  or 
introduced  natural  enemies  of  African  mosquitoes  can  be  utilized  in  their  destruc- 
tion, however,  remains  to  be  seen. 

Before  leaving  this  point  I  ought  to  refer  to  the  planting  of  trees,  Eucalyptus, 
etc.,  which  has  been  recommended  and  practiced  by  some  as  a  prophylactic  measure. 
I  undertook  several  years  ago  some  experiments  as  to  the  effects  on  the  habits  of 
mosquitoes  of  different  plants  in  favor,  and  am  in  accord  with  other  observers 
that  such  are  valueless  in  reducing  the  insects.  On  the  other  hand,  large  plants  in 
the  tropics,  when  cultivated  near  dwellings,  afford  shade  and  even  breeding  places, 
and  so  actually  increase  the  number  of  mosquitoes.  Bananas,  palms  and  large 
BromeliaceaB  are  especially  undesirable  as  affording  collections  of  water  suitable 
for  breeding  mosquitoes,  and  these  and  similar  plants  are  frequently  cultivated 
as  being  useful  or  ornamental.  In  view  of  my  observations,  elsewhere  published, 
I  agree  that  the  most  obvious  protection  to  a  dwelling  is  a  large  surrounding  open 
space  kept  clear  of  high  grass  and  free  from  depressions  that  vrill  hold  collections 
of  water,  since,  as  has  been  repeatedly  shown,  tall  grasses,  weeds  and  bushes,  by 
furnishing  shade  and  protection,  will  lead  mosquitoes  from  their  native  streams 
or  swamps  to  houses  built  some  distance  away. 

Coming  now  to  the  practical  details  which  must  be  attended  to  if 
malaria  is  to  be  stamped  out  in  any  locality,  we  may  mention  the  follow- 
ing: (1)  Destruction  of  mosquito-breeding  places  by  draining  or  other- 
wise lowering  the  ground  water,  by  filling  in  of  puddles,  by  emptying 
receptacles,  oiling  or  poisoning  of  undrainable  water,  flooding  of  intract- 
able areas,  etc.  (2)  Destruction  or  closure  of  all  protection  for  adult 
mosquitoes.  (3)  Protection  of  individuals  by  screening,  avoidance  of 
infected  individuals,  cinchonization,  etc.  (4)  Racial  advance  along  hy- 
gienic and  educational  lines. 

Such  methods  have  proven  highly  successful  in  the  hands  of  skilled 
experts.  Such  instances  as  Panama  and  Ismaila  are  illustrative  of  what 
may  be  attained.  On  a  smaller  scale,  and  with  very  little  cost,  much 
can  be  accomplished  if  the  desire  to  be  free  of  malaria  be  present.  In  this 
connection  I  may  say  that  at  one  station  in  West  Africa  sanitation  was 
carried  out  under  my  advice  with  a  view  to  reducing  the  endemic  malaria 
of  the  place.  Excavations  from  which  clay  for  building  purposes  had  been 
taken  were  filled  up  or  drained,  trees  and  bushes  near  the  station  were 
cleared  away,  an  irrigation  ditch  was  as  well  guarded  as  possible,  and  the 
natives  were  required  to  avoid  accumulation  of  water  near  their  houses. 
At  the  same  time  quinin  was  administered  freely,  not  only  for  the  treat- 
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ment  of  acute  cases,  but  also  in  mild  cases  and  as  a  prophylactic  systemat- 
ically to  children  who  were  found  to  have  parasites  in  their  blood,  even 
when  apparently  well.  By  these  means,  carried  on  over  one  year,  the 
number  of  fevers  on  the  station  was  cut  down  over  one-third.     At  another 
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Fig.  7. — Chart  Showing  the  Rklation  Between  the  Amount  of  Rainfall,  Number  of 
Anopheline  Mosquitoes  Taken,  and  Percentage  of  Malarial  Fevers  Among  the 
Natives  of  One  Station  in  West  Africa  for  One  Year.  (After  Wellman.)  The  shad- 
ing indicates  rainfall,  the  dotted  line  indicates  number  of  anophelines  taken  from  a  given 
amount  of  wall  space  in  certain  houses,  the  continuous  line  indicates  the  comparative  num- 
ber of  malarial  fevers  among  the  natives. 

Note  :  The  epidemics  of  fever  in  January,  May,  and  September  are  probably  to  be  accounted 
for  by  sudden  changes  in  the  weather,  stirring  up  latent  malaria  in  the  natives. 


station,  where  the  conditions  were  more  favorable,  similar  methods  were 
used  with  even  better  results.  At  the  end  of  the  first  year  the  fever  curve 
at  this  latter  station  was  shown  to  be  but  a  little  over  half  of  what  it  had 
been  the  previous  year,  and  the  succeeding  year  (1905),  in  spite  of  an 
irregular  season,  the  malarial  cases  were  still  further  cut  down. 

Discussing  some  of  these  measures  more  in  detail,  we  may  say,  first 
of  all,  in  the  words  of  Gorgas,  that  "drainage  is,  par  excellence,  the  means 
for  Anopheles  destruction."  In  such  operations  use  may  be  made  of  open 
ditches,  subsoil  tiling,  "absorbing  wells,"  etc.  Of  these  subsoil  tiling  is 
the  best,  indeed,  "the  ideal  antimalarial  drainage  system."  Open  ditches, 
when  intended  for  such  sanitary  purposes,  must  be  kept  clear  of  vegeta- 
tion. In  the  tropics  this  means  cleaning  out  twice  a  month,  and,  therefore, 
concrete  ditches  are  much  to  be  preferred  in  such  countries,  and  even 
these  should  be  swept  out  frequently.     "Absorbing  wells"  are  useful  when 
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the  underlying  swamps  are  thin  and  impervious  to  water.  Holes  are  bored 
through  this  impervious  stratum,  allowing  the  water  to  drain  through. 

Filling  in  of  low  ground  when  possible  is  a  valuable  means  of  drain- 
age, and,  when  none  of  the  above  methods  is  practicable,  the  area  may  be 
flooded.  In  such  a  case  the  edges  of  the  water  must  be  kept  free  from 
grass  and  algsc.  In  this  connection  may  be  mentioned  rice  planting  and 
its  relation  to  malaria.  It  has  been  found  that  rice  fields  which  are  per- 
manently flooded  are  much  less  dangerous  than  liiose  in  which  intermit- 
tent flooding  is  permitted. 

In  places  where  stagnant  or  slow-running  water  cannot  be  gotten  rid 
of  larvacides  must  be  used.  Many  substances  have  been  tried,  but,  of  all 
so  far  studied,  petroleum  in  some  form  seems  to  be  the  most  generally 
effective.  When  impossible  to  drain  I  have  used  petroleum  in  West  Af- 
rica and  have  always  found  it  effective  in  destroying  larvae,  pupae,  and 
often  adult  females  which  had  come  to  the  water  to  oviposit.  At  Panama 
many  experiments  were  made  with  various  substances,  and  a  larvacide 
composed  of  crude  carbolic  acid,  resin,  and  caustic  soda  has  also  been 
found  to  have  excellent  diffusing  and  poisonous  properties,  at  the  same 
time  being  an  effective  germicide.     It  kills  lan-^ae  in  dilution  of  1 :15,000. 

The  destruction  of  algae  in  water  is  accomplished  by  means  of  copper 
sulphate.  This  is  inimical  to  the  growth  of  filamentous  algae,  even  when 
used  in  very  high  dilutions  up  to  1 :500,000,  and  will  destroy  such  algse 
in  dilutions  of  1 :50,000. 

In  addition  to  such  measures  as  the  above,  all  small  puddles  in  the 
vicinity  of  habitations  must  be  filled  in  or  periodically  swept  out.  Re- 
ceptacles that  will  hold  water  must  be  screened  or  emptied  after  rains,  and, 
if  valueless,  broken  or  buried.  Such  receptacles  as  wheelbarrows  should 
be  overturned  before  leaving  for  any  length  of  time.  Sagging  gutter 
pipes  must  be  straightened  or  pierced  with  small  holes  so  the  water  will 
gradually  run  out  after  a  rain. 

The  preceding  measures  should  be  carried  out  for  a  distance  of  at  least 
a  hundred  yards  from  all  habitations,  and  three  or  four  hundred  yards  is 
better.  In  fact,  recent  observations  on  the  flight  of  Anopheles  mosquitoes 
tend  to  show  that  our  usual  estimates  are  too  low.  Simpson,  for  instance, 
places  the  occasional  flight  of  females  at  one-fourth  mile,  and  the  broth- 
ers Sergent  at  something  less  than  a  mile. 

An  important  point  is  that  trees,  brush,  and  grass  should  be  kept  cut 
between  the  mosquito-breeding  places  and  the  areas  to  bo  protected.  A 
few  shade  trees  and  ornamental  shrubs  may  be  allowed  around  houses 
providing  the  intervening  spaces  are  kept  clear. 

Coming  now  to  tlie  houses  themselves,  it  may  be  said  that  all  dwell- 
ings in  tropical  countries  should  be  screened.  The  size  of  mesh  used  in 
screening  is  an  important  factor  in  the  efiiciency  of  this  device.  Darling 
found  that,  out  of  several  hundred  mosquitoes,  eight  common  varieties 
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were  able  to  make  their  escape  through  a  No.  16  mesh  wire  screen.     Con- 
sequently, a  No.  18  or  20  mesh  is  necessary  for  protection. 

In  spite  of  every  precaution,  however,  it  is  rarely  possible  to  rid  com- 
pletely a  district  of  malarial-bearing  mosquitoes,  and  the  personal  pro- 


FiG.  8. — Example  of  Propebly   Screened   Building   in  the   Tropics.     Ancon,    Panama. 

(Original.) 

tection  of  the  individual  becomes  a  desideratum.  With  Europeans  a  mos- 
quito curtain  properly  made  and  properly  used  is  an  indispensable  precau- 
tion. By  these  means  alone  I  have  kept  several  whites  in  tropical  Africa 
three  or  four  years  after  they  had  had  severe  attacks  of  pernicious  ma- 
laria. In  malarious  districts  the  careful  use  of  mosquito  net,  together 
with  the  prophylactic  use  of  quinin,  is  of  great  value,  even  though  no  gen- 
eral antimalarial  measures  are  carried  out.  The  following  table  from 
Celli,  whose  experience  is  enormous,  illustrates  this: 

Mosquito  protection  plus  quinin. 1.75  per  cent,  of  infections 

Mosquito  protection  alone 2.5     per  cent,  of  infections 

Quinin  prophylaxis  alone 20.       per  cent,  of  infections 

No  protection  at  all 33.       per  cent,  of  infections 

The  mosquito  net  should  be  rectangular  and  not  dome-shaped,  and  lar- 
ger than  the  bed.  The  bed  should  be  wide  enough  so  the  sleeper  does  not 
lie  against  the  net,  which  should  be  long  enough  so  it  can  be  tucked  under 
the  mattress.  The  net  should  be  suspended  inside  the  framework  support- 
ing it,  as  it  is  impossible  to  tuck  it  closely  around  a  post.  It  should  never 
be  allowed  to  hang,  and  in  the  day  time  should  be  folded  or  twisted  so 
no  mosquitoes  can  get  inside.  It  should  be  kept  free  from  holes,  and  when 
retiring  one  should  get  into  bed  quickly  and  be  sure  no  mosquitoes  have 
entered  with  him.    All  mosquitoes  found  inside  the  net  ought  to  be  killed. 
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When  sitting  in  the  evening  the  neck  and  ankles,  especially  of  women, 
should  be  protected  by  light  scarf  and  high  shoes.  Electric  fans  or  pun- 
kahs are  useful  in  driving  away  from  one's  person  any  stray  mosquitoes 
that  may  have  gotten  in  the  house. 

Such  substances  as  oil  of  pennyroyal,  oil  of  citronella,  oil  of  lavender, 
etc.,  are  of  little  value  in  driving  away  mosquitoes,  as  their  effect  is  only 
temporary  and  they  should  never  be  depended  upon  for  protection. 

Occasional  fumigation  is  valuable  in  destroying  mosquitoes  that  might 
otherwise  escape  detection  in  a  screened  house.  Pyrethrum  powder,  when 
burned  in  a  closed  room,  is  effective  in  stupefying  the  insects,  but  they 
must  be  swept  up  and  burned  afterward,  or  they  will  revive.  The  burn- 
ing of  sulphur  is  the  most  effective,  as  it  kills  the  insects  at  once.  Two 
pounds  «of  sulphur  for  each  thousand  cubic  feet  of  space  is  the  amount 
needed.  Hydrocyanic  acid  is  effective  but  dangerous.  Many  other  culi- 
cides  are  recommended,  but  have  no  advantage  over  those  just  named. 

It  should  be  pointed  out  here  that  avoidance  of  infected  natives  is  of 
great  importance  in  escaping  malaria  in  tropical  countries.  Native  quar- 
ters should  not  be  allowed  near  the  residences  of  whites,  and  native  serv- 
ants should  not  be  allowed  to  sleep  in  or  near  the  houses  of  Europeans. 

Drug  prophylaxis  is  an  auxiliary  method  subsidiary  to  mosquito  de- 
struction and  protection  against  mosquito  bites,  but  is,  nevertheless,  of 
great  value,  and  in  some  countries  is  all  that  can  be  done  for  the  native 
population  under  present  conditions. 

The  notion  that  quinin  taking  is  dangerous  in  tropical  countries  is  a 
mischievous  one,  and  is  productive  of  great  harm.  Gorgas,  whose  oppor- 
tunities for  observation  and  great  authority  no  one  will  deny,  has  said 
impressively  in  this  connection :  ''I  have  seen  no  evil  results  that  could 
fairly  be  attributed  to  the  administration  of  quinin,  and  I  have  often  won- 
dered if  it  could  be  the  same  disease  which  the  English  have  on  the  west 
coast  of  Africa  and  in  which  so  many  of  their  leading  practitioners  think 
that  quinin  does  harm." 

Celli,  too,  speaking  of  the  districts  and  months  of  malaria  in  Italy, 
says  that  the  prophylactic  use  of  quinin  is  "as  necessary  as  daily  bread," 
and  quinin  distribution,  as  carried  out  by  the  Indian,  Italian,  Greek,  and 
other  governments,  has  resulted  in  most  brilliant  success.  The  following 
table  given  by  Ross  from  statistics  of  the  work  in  Italy  is  significant: 

■     1895,  no  quinin  distributed 16,464  deaths 

1902,     2,200  kilos  distributed 9,908  deaths 

1909,  23,635  kilos  distributed 3,463  deaths 

The  immediate  object  of  quinin  prophylaxis  is  to  place  the  system  in 
such  a  condition  by  the  administration  of  the  drug  that  "the  development 
of  symptoms  after  a  first  or  fresh  infection  is  inhibited"  (Brown).     The 
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remoter  objects  are  avoidance  of  relapses  and  preventing  the  victim  from 
becoming  a  menace  to  liis  fellow  men.  The  prophylactic  use  of  quinin 
is  also  considered  by  many  writers  to  ward  off  pernicious  attacks  and  to 
render  any  fevers  contracted  more  amenable  to  the  therapeutic  use  of  the 
drug. 

Craig  has  well  pointed  out  that  the  vigorous  treatment  of  initial  cases 
and  the  discovery  and  proper  treatment  of  latent  infections  are  points  of 
great  importance. 

The  first  of  these  is  not  sufficiently  understood  by  too  many  medical 
men  in  the  tropics.  All  frank  cases  should  be  promptly  and  thoroughly 
treated  along  the  lines  already  laid  down  in  this  article.  Even  slight 
attacks  should  never  be  treated  lightly.  As  Ziemann  has  insisted,  real 
quinin  prophylaxis  consists  in  killing  the  parasites  which  invade  Jhe  body 
at  the  beginning  of  their  development  and  even  before  fever  has  set  in. 
Hence,  promptness  and  thoroughness  of  treatment  must  always  be  insisted 
upon.  It  should  never  be  forgotten  that  gametes  will  develop  in  9  to  15 
days,  and  that  small  doses  of  quinin  stimulate  the  patient  to  the  produc- 
tion of  these  forms  so  potentially  dangerous  to  those  living  in  contact  with 
him.  When  symptoms  show  themselves  it  must  be  remembered  that  large 
doses  of  quinin  are  both  a  preventive  measure  against  pernicious  types  of 
malaria  and  a  guarantee  of  the  patient's  future  welfare  in  a  malarious 
country. 

The  discovery  and  treatment  of  latent  cases  are  not  only  important  to 
the  individuals  personally  benefited,  but  also  to  their  neighbors,  as  it  has 
been  shown  that  about  50  per  cent,  of  all  cases  of  latent  malaria  are 
gamete  carriers. 

The  number  of  latent  cases  of  malaria  in  endemic  regions  differs  according  to 
the  age  and  other  circumstances  of  the  inhabitants.  I  consider  the  ascertaining  of 
the  spleen  index  a  useful  method  of  determining  the  percentages  of  severe  infections 
and  have  used  this  method  in  West  Africa. 

The  following  table  from  Craig  shows  the  latent  infection  at  various 
ages  in  a  large  number  of  cases  from  several  malarious  regions  of  the 
world : 

Ko. 
Age  in  Years.  Examined 

1-5    1,684 

5-10    1,645 

10-15    1,390 

Adults    4,931 

The  presence  of  so  many  gamete  carriers  in  tropical  countries  always 
constitutes  a  grave  menace  to  the  rest  of  the  population,  and  systematic 
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29.8 
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28.1 
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quinin  admimstration  is  of  the  greatest  value  in  ridding  a  locality  of  such 
a  handicap.  While  in  West  Africa  I  consistently  advocated  to  the  laity 
that  native  children,  who  without  much  harm  to  themselves  harbor  the 
parasites  in  their  blood  in  great  numbers,  should  be  systematically  dosed 
with  quinin. 

Isolation  or  at  least  screening  at  night  of  gamete  carriers  is  also  to  be 
recommended. 

The  effect  of  quinin  administration  on  the  gametes,  causing  these  to 
disappear  from  the  peripheral  circulation  in  about  8  days,  is  a  valuable 
weapon  in  our  hands.  The  drug  prevention  of  gamete  formation  has  al- 
ready been  mentioned. 

The  exact  method  of  attaining  the  ends  agreed  upon  has  been  much 
in  dispute  among  the  advocates  of  quinin  prophylaxis  in  malaria,  and 
two  schools  of  opinion  have  grown  up  around  the  subject.  In  general  it 
may  be  said  that  the  British,  French,  Italian,  and  American  observers 
are  in  favor  of  small  daily  doses  (3  to  6  grains — 0.2  to  0.4  gm.)  of  the 
drug,  while  the  German  investigators,  following  Robert  Koch,  recommend 
larger  doses  (15  grains — 1.0  gm.)  on  2  or  3  successive  days  at  8  or  10-day 
intervals. 

Various  modifications  of  these  schemes  have  also  been  proposed,  among 
which  Ziemann's  method  of  giving  large  doses  at  4-day  intervals  deserves 
special  mention.  His  program  is  as  follows:  (1)  1  gram  (gr.  xv)  quinin 
every  4  days;  (2)  1  gram  (gr.  xv)  euquinin  every  4  days  if  1  gram  (gr. 
xv)  quinin  is  not  tolerated;  (3)  l/>  gram  (gr.  viiss)  quinin  every  4  days  if 
1  gram  (gr.  xv)  euquinin  is  not  tolerated;  (4)  1/2  gram  (gr.  viiss)  eu- 
quinin every  4  days  if  i/o  gram  (gr.  viiss)  quinin  is  not  tolerated.  He 
suggests  as  a  general  rule  to  take  the  dose  on  all  dates  divisible  by  4  up 
to  the  28th,  and  then  to  begin  again  on  the  first  of  each  month. 

Taking  up  the  comparative  values  of  the  so-called  English  and  Grer- 
man  methods,  the  recent  Uganda  experiments  are  of  interest.  The  Euro- 
peans were  divided  into  the  following  classes;  (1)  Those  taking  5  grains 
(0.3  gm.)  daily;  (2)  those  taking  10  grains  (0.6  gm.)  every  Wednesday 
and  Saturday;  (3)  those  taking  15  grains  (1.0  gm.)  every  8th  and  9th 
day;  (4)  those  taking  quinin  irregularly;  (5)  those  taking  quinin  only 
when  sick  from  fever.  The  result  of  this  investigation  was  interpreted 
as  indicating  that  system  1  is  the  lK3st,  and  2  and  3  the  worst,  of  those 
mentioned,  but  the  series  were  hardly  large  enough  to  be  conclusive. 

From  my  own  experience  in  tropical  Africa  I  am  inclined  to  the  German 
mode  of  prophylactic  administration,  and  would  sum  up  my  own  opinion  by  say- 
ing that,  as  a  rule,  the  most  that  can  be  hoped  for  in  the  case  of  many  whites  who 
are  careless  regarding  the  instructions  of  their  medical  adviser  is  continued  latency. 
This  can  best  be  secured  by  actively  treating  each  malarial  attack,  afterward  admin- 
istering to  an  adult  smaller  doses  of  quinin  at  the  average  rate  of  a  grain  an  hour 
for  one  week.     Subsequent  to  this-,  may  be  given  on  two  successive  days  in  each 
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week  a  fifteen-grain  (1.0-gm.)  dose,  keeping  this  up  for  a  period  of  two  months. 
I  also  recommend  taking  about  thirty  grains  (2.0  gm.)  a  week  in  two  doses  dur- 
ing the  most  trying  part  of  the  wet  season. 

Before  leaving  the  subject  it  may  be  pointed  out  that,  while  the  most 
soluble  salts  are,  as  a  rule,  best  for  treatment,  many  writers  consider  that 
the  least  soluble  salts  are  the  best  for  prophylaxis.  On  this  theory  the 
nucleinate  and  tannate  are  recommended,  the  latter  in  the  form  of  choco- 
lates for  children.  In  view  of  recent  researches,  however,  little  difference 
should  be  expected  when  the  drug  is  administered  by  the  mouth. 

The  prophylaxis  of  malaria  through  general  hygienic  measures — in 
other  words,  by  increasing  human  resistance  through  good  food,  good 
houses  and  clothing,  and  sound  hygienic  regime — is  worthy  of  mention 
and  not  to  be  neglected,  while  more  specific  measures  are  being  carried 
out  for  the  individual  and  the  community. 

Education  of  the  public  in  these  matters  by  state  boards  of  health, 
through  addresses  by  members  of  the  medical  profession,  through  the 
daily  press,  and  in  our  public  schools,  is  a  great  need.  The  establishment 
of  a  National  Commission  for  the  Study  and  Prevention  of  Malaria,  as 
Harris  has  suggested,  would  result  in  a  great  advance  toward  the  final  con- 
quest of  this  scourge. 

If  the  public  could  be  taught  to  realize  that  the  expense  of  freedom 
from  malaria  and  other  mosquito-borne  diseases  at  Panama  is  only  9 
mills  per  day  per  capita,  and  that  Italy  by  free  quinin  and  other  meas- 
ures has  made  a  death  spot  livable,  much  could  be  done  by  us  as  a  nation 
for  our  southern  states  and  for  our  tropical  neighbors  and  dependents. 

Blackwatek  Fevek 

This  is  one  of  the  gravest  diseases  of  Europeans  in  Africa  and  other 
tropical  countries.  In  this  disease  more  than  in  most  the  success  of  treat- 
ment depends  upon  prompt  and  careful  attention  to  a  number  of  details. 

Without  pronouncing  upon  the  nature  of  the  supposed  relation,  which 
is  denied  by  many,  between  blackwater  fever  and  malaria,  I  will  say  that 
my  investigations  in  West  Africa  led  me  to  the  conclusion,  long  held  by 
many  others,  that  they  are  related  in  some  way.  This  relation,  however, 
may  be  only  accidental  and  geographical. 

I  have  shown  that  the  principal  malaria-bearing  mosquitoes,  severe 
endemic  malaria,  and  blackwater  fever  closely  coincide  in  their  geograph- 
ical distribution  in  the  part  of  tropical  Africa  studied  by  me ;  also  that 
cases  of  blackwater  fever  examined  at  an  early  stage  of  the  disease  can 
usually  be  shown  to  have  malarial  parasites  in  their  blood.  Even  later 
examinations,  as  a  rule,  show  pigmented  leukocytes,  or  an  undue  percen- 
tage of  large  mononuclear  leukocytes.     In  these  observations  my  experi- 
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ence  agrees  with  that  of  Christophers  and  Stephens,  Deeks  and  James,  and 
others. 

It  is  claimed  by  some  that  the  parasites  are  always  present,  but  that 
the  vitiated  erythrocytes  containing  plasmodia  are  always  the  first  to  be 
destroyed,  with  their  contained  parasites,  when  the  terrific  hemolysis  sets 
in.  This  is  possibly  true,  but  too  much  cannot  be  made  of  this  argument, 
as  it  leaves  other  factors  unexplained.  For  instance,  it  does  not  account 
for  the  absence  of  crescents  in  the  blood.  One  expects  to  find  gametes 
in  the  blood  of  old  neglected  cases  who  oftenest  develop  blackwater  fever, 
for  the  gamete  is  a  rough  weather  form  calculated  to  stand  hard  usage", 
so  to  speak,  in  its  passage  through  the  varied  conditions  in  the  mosquito's 
stomach,  which  must  very  greatly  differ  from  its  former  habitat  in  the 
human  blood  stream.  So  that  it  is  hard  to  think  of  anv  subtle  change 
in  the  serum  of  the  blood  that  would  destroy  it.  This  and  other  consider- 
ations, which  cannot  be  discussed  here,  would  lead  one  to  believe  that  the 
character  of  the  relation  between  the  two  diseases  has  not  yet  been  ex- 
plained. 

An  hypothesis  which  the  writer  is  now  investigating  and  which  was  suggested 
to  him  by  a  series  of  observations  on  patients,  both  living  and  post  mortem,  which 
observations  are  not  yet  complete,  is  the  following:  that  blackwater  fever  is  due 
to  a  distinct  species  of  malarial  parasite,  morphologically  related  to  the  ordinary 
estivoautumnal  parasite,  from  which  it  has  not  yet  been  specifically  distinguished, 
but  which  further  study  will  show  to  be  a  good  species  and  etiologically  related  to 
this  disease.  The  establishment  of  such  a  doctrine  would  go  far  to  account  for 
several  inexplicable  features  of  blackwater  fever,  including  its  epidemiology,  dis- 
tribution, and  relation  to  other  fevers.  It  is  my  intention  to  carry  on  these  investi- 
gations as  material  and  opportunity  offer. 

Other  etiological  theories,  such  as  the  absence  of  chlorids  and  excess 
of  sulphates  in  the  blood  serum,  decreased  alkalinity  of  the  blood,  etc., 
need  not  be  discussed  in  an  article  like  the  present. 

In  the  course  of  the  disease  the  kidneys  often,  but  not  always,  show 
some  edema  and  frequently  nephritis.  The  spleen  is  enlarged,  dark,  some- 
times necrotic,  much  as  in  any  profound  toxemia.  The  bone  marrow  is 
almost  always  hyperplastic.  The  liver  is  usually  enlarged,  sometimes 
with  focal  necroses.  The  gall  bladder  is  full  of  a  thick,  coagulated,  or 
finally  granular  black  bile,  the  brain  is  usually  pale. 

The  four  cardinal  symptoms  of  the  disease  may  be  said  to  be  fever, 
hemoglobinuria,  jaundice,  and  vomiting.  There  is  sometimes  pain  in  the 
head,  occasionally  pain  in  the  epigastrium.  The  liver  is  often  tender,  but 
the  kidneys  are  usually  not  so.  In  the  later  stages  a  systolic  hemic  murmur 
may  be  heard.  The  urine  is  acid,  containing  albumin,  and  full  of  dark 
granular  detritus.  Casts  and  epithelial  colls  are  present.  Blood  cells  are 
usually  absent.    The  hemoglobin  in  -the  blood  may  fall  to  thirty  per  cent. 
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and  recovery  still  take  place.     Some  patients  are  almost  acorpuscular  be- 
fore death. 

The  most  usual  complications  are  tonsillitis,  otitis  media,  abortion  and 
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Fig.  9. — Combined  Blood  and  Temperature  Chart  of  a  Fatal  Case  of  Blackwater 
Fever  in  West  Africa.  (After  Wellman.)  The  dotted  line  indicates  the  number  of 
erythrocytes  per  c.  mm. ;  the  continuous  line,  the  temperature  in  the  mouth.  H-  hemo- 
globinuria. 

miscarriages,  and  purpura.     Relapses  frequently  occur.     Among  the  se- 
quelsB  are  cachexia  and,  more  rarely,  chronic  nephritis. 

Remedial  Measures 


The  patient  should  at  once  be  put  to  bed,  and  absolute  quiet  and  rest 
enjoined.  He  should  not  be  allowed  to  lift  his  head  unaided.  An  initial 
dose  of  calomel,  3  to  5  grains  (0.2  to  0.3  gm.),  in  my  opinion,  exerts  a 
beneficial  influence  on  the  subsequent  course  of  the  disease,  although 
several  very  recent  writers  dispute  this.    The  patient  should  be  kept  warm. 

When  urine  becomes  scanty  hot  fomentations  should  be  applied  to  the 
region  of  the  kidneys.  Large  amounts  of  fluid  must  be  gotten  into  the 
patient.  If  nausea  and  vomiting  prevent  him  from  taking  them  by  the 
mouth,  they  should  be  given  as  enemas  in  the  form  of  Murphy  drip,  in- 
jected into  the  subcutaneous  tissues  of  the  flanh  with  a  large  Pravaz  syr- 
inge, or  introduced  intravenously.  Normal  salt  solution  should  be  em- 
ployed in  the  last  named  of  these  procedures.  When  enemas  or  the 
Murphy  drip  are  employed,  not  more  than  1/5  of  1  per  cent,  of  sodium 
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chlorid  should  be  added  to  the  water,  so  that  absorption  will  take  place 
rapidly. 

The  question  of  quinin  administration  in  blackwater  fever  is  a  vexed 
one,  and  those  who  have  not  had  experience  with  large  series  of  cases 
should  not  hastily  offer  opinions.  Mannaberg,  Marchiafava  and  Big- 
nami,  Bastianelli,  Thayer,  Vedy,  Craig,  Decks  and  James,  Deaderick, 
and  others  have  all  discussed  the  question  at  great  length.  Probably  the 
statement  that  will  carry  the  agreement  of  the  greatest  number  of  observ- 
ers can  be  given  in  the  words  of  the  last-named  author  as  follows :  *'Thc 
only  conditions  in  which  quinin  is  indicated  are,  first,  where  the  parasites 
show  no  tendency  to  disappear  after  forty-eight  hours  from  the  onset; 
second,  in  the  infrequent  cases  of  intermittent  hemoglobinuria,  where  the 
outbreak  corresponds  with  parasitic  sporulation." 

When  quinin  is  given  it  should,  as  a  rule,  be  administered  by  needle, 
as  in  severe  malaria.  All  drugs,  however,  are  useless  in  the  great  major- 
ity of  cases.  The  patient's  strength  must  be  kept  up  by  liquid  nourish- 
ment at  frequent  intervals  either  by  the  stomach  or  rectum.  The  best 
stimulant  for  the  heart  weakness  is  strychnin.  Some  authors  recommend 
brandy. 

After  the  attack  is  over  the  patient  should  have  a  good  course  of  tonics, 
fresh  meat,  arid  other  nourishing  food,  with  wine,  if  advisable. 

As  for  the  symptomatic  treatment,  the  vomiting  and  restlessness  are 
best  controlled  by  morphin  hypodermically  and  crushed  ice.  In  heart 
failure,  where  brandy  or  other  stimulants  by  mouth  are  not  absorbed, 
strychnin  may  be  given  hypodermically. 

I  have  often  thought  of  treating  patients  in  the  earliest  stages  of  the  disease 
with  serum  obtained  from  immune  natives  Hving  in  severe  endemic  blackwater 
districts,  but  have  never  carried  out  the  plan. 

Widal  has  thought  that  the  hemolysis  of  paroxysmal  hemoglobinuria  is 
due  to  tlie  lack  of  an  antiamboceptor  which  is  present  in  the  blood  of  nor- 
mal persons,  and  has  tried  as  a  remedy  serum  of  a  rabbit  which  had  been 
injected  with  human  blood,  and  believed  that  the  effect  was  good. 

Recently  Fischer  has  recommended  in  cases  of  nephritis  intravenous 
injection  of  an  alkaline  salt  solution  (sec  imder  Cholera).  I  have  had  no 
experience  with  this  treatment,  but  on  general  principles  should  consider 
it  rational.  [Since  this  hypertonic  solution  produces  some  hemolysis 
when  injected  intravenously,  it  would  appear  safer  to  administer  it  per 
rectum  in  blackwater  fever. — Editor.] 

Preventive  Measures 

According  to  the  writer's  experience  with  the  disease  in  West  Africa,  there  are 
two  classes  of  patients.     The  firet  can  endure  almost  any  number  of  attacks.     One 
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hears  of  men  who  have  suffered  fifteen  or  twenty  attacks,  or  even  more,  but  this 
class  is  unfortunately  so  small  as  almost  to  remain  out  of  the  account  when  decid- 
ing whether  a  given  patient  dare  remain  in  the  tropics  or  not.  The  other  class, 
which  in  Africa  includes  the  vast  majority  of  cases,  can,  under  ordinary  treatment, 
usually  endure  one  or  even  two  attacks,  but  often  succumb  to  the  thii-d  or  fourth. 
Roughly  speaking,  the  danger  increases  in  geometrical  ratio  with  the  number  of 
attacks.  So,  at  least  in  West  Africa,  it  is  of  the  first  importance  to  take  into 
account  the  number  of  previous  attacks.  The  occasional  very  slight  attacks,  lasting 
only  a  few  hours,  which  are  sometimes  sandwiched  in  between  the  grave  attacks,  are 
not  a  constant  enough  feature  seriously  to  affect  calculations.  The  writer's  rule  in 
Africa  has  been  to  send  the  invalid  home  after  each  of  the  first  attacks  and  to 
refuse  to  pass  a  man  to  go  out  after  the  second. 

It  is  of  great  importance  in  persons  who  have  had  one  attack  of  black- 
water  fever  that  each  malarial  attack  be  thoroughly  treated.  It  may  be 
said  that  the  prophylaxis  of  blackwater  fever  is  really  the  prophylaxis  of 
malaria.  In  tropical  Africa,  especially,  there  is  a  widespread  idea  among 
the  laity  that  the  prophylactic  use  of  quinin  is  certain  to  end  in  an  attack 
of  blackwater  fever.  Countless  harm  has  been  done  by  the  advocates  of 
the  theory  that  quinin  is  alone  responsible  for  hemoglobinuric  fever.  As 
a  matter  of  fact,  I  have  never  in  eight  years'  experience  in  the  tropics 
seen  a  ease  of  blackwater  fever  in  a  patient  who  had  taken  quinin  prop- 
erly as  a  prophylactic  measure,  and  Koch  himself,  whose  authority  is 
cited  by  the  advocates  of  the  quinin  poisoning  theory,  believed  and  taught 
quinin  prophylaxis  not  only  against  malaria  in  its  ordinary  forms,  but 
also  against  blackwater  fever  itself. 

3.     TRYPANOSOMIASES 

Ceeighton  Wellman 

Trypanosome  infection  in  man  is  exceedingly  common  throughout 
tropical  Africa,  the  local  distribution  depending  upon  the  presence  of 
tsetse  fly  areas.  The  writer  had  opportunity  for  thorough  study  of  the 
disease  in  Portuguese  West  Africa,  where  it  is  not  uncommon.  Some 
of  the  cases  showed  practically  no  symptoms  even  while  the  trypanosomes 
were  abundant  in  their  circulation  for  long  periods.  One  case,  watched 
for  about  two  years,  from  an  apparently  healthy  condition  went  through 
the  entire  gamut  of  trypanosome  fever  into  typical  sleeping  sickness.  The 
disease  is  of  enormous  economic  importance.  In  South  America  there 
is  also  a  disease  caused  by  infection  with  a  similar  parasite. 

A.     Trypanosome  Eever  and  Sleeping  Sickness 

This  disease  is  caused  by  infection  with  the  flagellate  protozoan, 
Trypanosoma  gamhiense,   a   flagellate   protozoan  Avhich   measures   about 
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15// -30  //  by  5  //-2.5  ^.  The  flagelhim  rises  from  the  blepharoplast  and 
is  continued  along  the  side  of  the  parasite,  attached  to  it  by  means  of  an 
nndulating  membrane,  and  is  prolonged  into  a  free  flagelhim.  The  nucleus 
is  ovoid  and  is  situated  slightly  behind  the  center  of  the  parasite.     As  yet 


Fig.  10. — Blood  from  Case  of  Sleeping  Sickness.     (Original.) 

the  parasite  has  not  been  cultivated  on  artificial  media,  but  this  will  prob- 
ably be  possible  with  Bass's  newly  described  method. 

Another  slightly  different  form  of  the  parasite  is  T.  rhodesiense,  which 
is  probably  a  distinct  species  or  at  least  a  variety. 

The  conditions  set  up  by  the  parasites'  presence  in  the  body  are  vari- 
ous. In  tynical  cases  the  skin  is  harsh  and  dry,  there  is  a  papular  erup- 
tion somewhat  resembling  recently  acquired  scabies.  The  tongue  is  usu- 
ally coated,  pointed,  and  tremulous.  I  have  usually  found  the  spleen  to 
be  enlarged,  although  this  may  be  from  coincident  malaria.  There  are 
often  deep  hyperesthesia  and  enlargement  of  the  cervical  and  supraclavicu- 
lar glands.  Anemia,  edema,  headache,  irregular  fever,  sometimes  loss  of 
weight,  drowsiness,  torpor,  tremors,  and  convulsions  are  also  seen.  In 
some  cases  the  temperature  may  be  subnormal.  There  may  be  profuse 
diarrhea.  In  some  cases  loss  of  sexual  power,  amenorrhea,  iritis,  delirium, 
and  other  nervous  manifestations  have  been  reported. 

The  pathology  of  the  condition  shows  it  to  be  a  meningoencephalitis. 
There  are  congestion  of  the  meninges,  effusion  of  lymph,  turbid  cerebro- 
spinal fluid,  and  small-celled  infiltration  of  perivascular  l_\Tnphatic  tissue 
throughout  the  brain  and  other  parts  of  tho  body.  The  pathology  re- 
sembles that  of  general  paralysis  of  the  insane. 

The  causal  organism  is  disseminated  by  one  of  the  species  of  tsetse  flies,  Glos- 
sina  palpalis.    My  own  observations  on  the  habits  of  these  flies  were  obtained  from 
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the  study  of  a  distinct  geographical  race  of  the  species  in  question,  which  has 
been  described  by  Austen  under  the  name  of  Glossina  jmlpaUs  wellmani. 

The  normal  food  of  these  flies  is  human  blood.  The  flies  hide  in  the  tall  grass 
and  sedges  near  rivers  and  streams,  and  also  on  stones,  trunks  of  trees  and  vines, 
and  among  the  leaves  of  shrubs  and  bushes  on  the  bank.  The  flies  do  not  always 
remain  close  to  streams.  I  have  seen  them  between  three  and  four  hundred  yards 
from  water  in  thin  desert  bush,  which  affords  practically  no  shade.  When  a  native 
ventures  into  the  fly  belt  the  flies  rise  from  their  resting  places  seeking  for  an 
opportunity  to  bite.  On  several  different  occasions  I  followed  natives  going  to  a 
river  to  fetch  water.  One  of  these  I  saw  bitten  twice,  three  were  bitten  once  each, 
and  seven  I  did  not  see  bitten  at  all.  Many  of  the  specimens  I  took  also  had 
abdomens  greatly  distended  with  blood. 

Glossina  palpalis  wellmani  at  least  does  not  share  the  dislike  for  human  ordure 
which  has  been  popularly  ascribed  to  the  other  tsetse  flies.  I  have  frequently  seen 
it  in  and  around  the  filthiest  native  camps  at  some  distance  from  rivers,  where  it 
had  evidently  gone  for  the  purpose  of  sucking  human  blood.  According  to  my 
observations  and  the  observations  of  many  others,  the  fly  bites  most  \4ciously  during 
the  heat  of  the  day  and  less  readily  during  the  evening  and  early  morning.  The 
natives  claim  that  it  occasiortally  bites  at  night,  but  my  experiments  do  not  bear 
out  this  statement.  I  have  not  observed  that  hea\'y  rains  reduce  the  numbers  of 
flies,  as  has  been  reported  by  othei-s. 

Remedial  Measures 

The  problem  of  the  cure  of  trypanosomiasis  in  man  is  a  complicated 
one  and  many  efforts  have  been  made  to  find  a  substance  that  will  kill 
the  parasites  and  yet  not  unduly  injure  the  host. 

It  has  been  found  that  one  substance  alone  will  not  do  this,  but  Ehr- 
lich  has  conceived  the  idea  of  removing  chemoresistance  by  changing  the 
trypanocidal  substances  employed  in  the  treatment.  lie  argues  syphilis 
and  some  forms  of  malaria  as  analogous  problems  to  be  thus  met. 

So  the  most  hopeful  treatment  has  come  to  be  that  of  combined  therapy, 
and  the  employment  of  any  trypanocide  alone  has  ceased  to  be  considered 
justifiable,  since  even  full  doses,  for  instance,  of  organic  arsenic  will  not 
kill  all  the  trypanosomes  in  the  body,  and  full  doses  of  such  substances 
are  accompanied  with  grave  danger.  With  combined  treatment  smaller 
doses  of  each  contributing  remedy  may  be  employed,  resulting  in  a  united 
and  more  effective  result 

Another  principle  is  that  of  alternations  in  the  agents  administered 
on  account  of  the  fact  that  the  parasites  become  habituated,  as  it  were, 
to  one  trypanocidal  substance,  and  cannot  be  eradicated  even  by  heroic 
treatment  with  it,  but  in  their  weakened  state  another  substance  may  finish 
them  and  complete  the  cure. 

The  substances  which  have  been  shown  to  be  of  most  value  may  be 
divided  into  five  groups  as  follows:  (1)  Arsenical  compounds,  (a)  or- 
ganic, (b)  inorganic;  (2)  antimonial  compounds;  (3)  benzidin  com- 
pounds and  analogous  dyes  (trypan-red,  etc.)  ;  (4)  basic  triphenylmethane 
dyes  (parafuchsin,  etc.)  ;  (5)  mercurials. 
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1.  Arsenical  Compounds. — zVtoxyl. — Coining  at  once  to  the  question 
of  specific  treatment,  we  may  say  that,  of  the  preparations  of  arsenic, 
atoxyl  has,  on  the  whole,  given  the  most  favorahle  results  to  date.  This 
substance,  which  is  the  monosodium  salt  of  p.  aminophenylarsenic  acid, 
has  been  shown  to  exert  a  specific  action  upon  the  trypanosomes,  which  in 
a  few  hours  (four  to  five)  become  sluggish  and  altered  in  appearance, 
the  leukocytes  meanwhile  becoming  noticeably  increased  in  numbers.  Af- 
ter seven  or  eight  hours  the  parasites  begin  to  disappear  from  the  blood, 
the  leukocytosis  steadily  increasing,  and  phagocytosis  of  the  trypanosomes 
having  been  observed. 

The  exact  mode  of  its  action  is  not  yet  clear,  but  it  is  held  by  some 
to  be  through  the  formation  of  what  is  known  as  trypanotoxyl,  an  hypo- 
thetical compound  of  a  reduction  of  atoxyl  with  albumin,  and  which 
must  be  formed  before  atoxyl  can  act  upon  the  trypanosomes.  Other 
writers  hold  that  the  action  of  the  drug  is,  more  probably,  directly  upon 
the  parasites. 

As  to  the  matter  of  dosage,  two  types  of  opinion  obtain  among  workers 
in  this  field.  One  school  holds  that  large  doses  should  be  given  at  first 
before  the  trypanosomes  become  resistant  to  the  drug.  On  the  other  hand, 
Manson  and  others  believe  that  such  drugs  should  be  used  in  small  doses 
and  over  long  periods. 

Observation  of  the  cases  treated  by  me  in  West  Africa  inclines  me  to  the 
belief  that  Manson's  opinion  in  this  regard  is  sound. 

It  may  be  said  in  general  that  not  more  than  0.5  of  a  gram  (gr.  viiss) 
should  be  given  at  a  dose  under  ordinary  circumstances,  and  that  it  should 
be  employed  in  as  high  a  dilution  as  is  practicable.  A  20  per  cent,  solu- 
tion is  often  recommended,  but  several  workers  have  complained,  in  per- 
sonal communications  to  the  present  writer,  of  the  practical  difficulty  of 
getting  over  a  10  to  11  per  cent,  solution.  Uhlenhuth,  in  speaking  of 
the  strength  of  solutions,  says  that  "cwierts  paribus  the  weaker  are  better 
borne."  It  should  be  pointed  out  here,  while  discussing  dosage,  that  the 
effects  of  the  drug,  when  given  by  the  mouth,  seem  to  be  more  toxic  than 
when  it  is  administered  by  the  needle,  and  consequently  that  larger  doses 
by  the  mouth  than  by  the  needle  cannot  be  given.  In  cases  where  0.4-0.5 
gram  (gr.  vi-Viiss)  can  be  given  intramuscularly  or  intravenously,  not 
more  than  0..5  gram  (gr.  viiss)  can  be  given  by  the  moutli  without  danger. 

As  regards  the  time  of  administration,  it  may  be  said  that  the  con- 
sensus of  opinion  seems  to  be  that  the  earlier  the  treatment  is  begun  the 
greater  the  chance  for  cure.  The  explanation  of  this  is  probably  that 
the  arsenic  does  not  penetrate,  or  at  least  only  feebly  penetrates,  the  men- 
inges, and  consequently  that  cases  treated  before  the  invasion  of  the  sub- 
arachnoid space  are  curable,  while  the  rest  are  not.  Anotlier  point  that 
is  insisted  upon  by  Ehrlich  and  others  is  that,  when  possible,  the  atoxyl 
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should  be  given  while  the  trypanosomes  are  numerous  in  the  blood,  as  it 
is  then  the  chances  of  killing  them  are  the  greatest. 

Mode  of  Administration. — Taking  up  the  question  in  more  detail,  it 
may  be  said  that  the  drug  has  been  given  by  the  mouth,  hypodermically 
(intramuscularly  and  intravenously),  by  inunction,  and  intraspinally. 
Intravenous  injections  with  proper  precautions  are  the  best  method  of 
exhibition,  although  many  observers  recommend  ordinary  subcutaneous 
administration.  In  this  connection  I  may  quote  Moore  and  Xierenstein, 
who  say  that,  "by  medical  men  who  will  take  the  necessary  precautions, 
atoxyl  is  best  given  intravenously."  It  may  be  added  that  the  drug  is 
thus  best  exhibited  in  a  normal  saline  solution.  That  oral  administra- 
tion gives  rise  to  symptoms  of  poisoning  more  rapidly  than  any  of  the 
subcutaneous  methods,  and  that  high  dilutions  are  preferable  to  concen- 
trated ones,  has  already  been  pointed  out. 

Contraindications. — When  the  toxic  symptoms  of  atoxyl  are  noticed 
the  drug  should  be  discontinued,  at  least  for  a  time,  and  some  substitute 
employed.  The  symptoms  of  poisoning  to  be  noted  are :  dryness  of  throat, 
headache,  giddiness,  faintness,  fever,  colic,  vomiting,  diarrhea,  nephritis, 
retention  of  urine,  strangury,  deafness,  disturbances  of  vision,  paresis, 
abdominal  cramps,  and  slowing  of  pulse.  Atoxyl  amblyopia  deserves  a 
special  word,  and  at  its  first  onset  the  drug  should  be  immediately  stopped. 

Substitutes  for  Atoxyl. — Before  leaving  the  subject  of  atoxyl,  men- 
tion must  be  made  of  some  of  the  atoxyl  derivatives.  Various  of  these 
have  been  used  when  atoxyl  itself  was  not  well  borne.  Among  these 
acetyl ated  atoxyl  and  its  sodium  salt,  and  also  the  paroxybenzylidene  de- 
rivative, have  been  used.  All  of  these,  especially  the  sodium  salt  (called 
arsacetin),  are  much  less  toxic  than  atoxyl,  although  arsacetin  cannot  be 
given  to  human  cases  in  large  doses. 

Another  compound  which  has  been  used  with  apparent  success  is 
sodium  aminophenylarsenate,  known  as  soamin.  This  preparation  has 
been  employed  by  some  observers  with  apparently  as  good  a  result  as 
atoxyl,  with  none  of  the  poisonous  effects  of  the  latter  drug.  It  appears 
to  differ  from  atoxyl  only  in  the  amount  of  water  in  combination.  Ten 
grains  (0.6  gm.)  every  alternate  day  for  twenty  days  may  be  given. 

Arsenophenylglycin,  especially,  has  very  recently  attracted  attention  as 
a  valuable  substitute  for  atoxyl.  Strong  and  Teague,  for  example,  v/rite 
that  "arsenophenylglycin  has  proved  to  be  by  far  the  most  satisfactory 
means  of  treatment  of  trypanosomiasis  yet  discovered."  While  very  effi- 
cacious in  animals,  even  more  effective  than  salvarsan,  yet,  on  account 
of  the  hypersensitiveness  to  this  drug  which  is  so  often  developed  in  man, 
it  must  be  regarded  as  a  very  dangerous  substance  to  use  as  a  routine 
treatment. 

Salvarsan  itself  has  been  employed,  but  has  not  been  found  so  valu- 
able as  in  spirochetal  infections. 
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Other  organic  arsenical  preparations,  such  as  orsudan,  are  being  in- 
vestigated by  different  workers,  and  may  still  be  held  sub  judice. 

Inoeoanic  Arsenical  Preparations. — Inorganic  arsenic  in  the  form 
of  orpiment,  arrhenal,  sodium  cacodylate,  and  arsenate  of  iron  has  also 
been  employed  hypodermically,  either  alternating  with  atoxyl  or  as  a  sub- 
stitute for  it.  Fowler's  and  Donovan's  solutions  have  also  been  similarly 
used,  both  hypodermically  and  by  the  mouth,  and  arsenious  acid  has  been 
used  intramuscularly. 

2.  Antimonial  Compounds. — The  sodiotartrate  of  antimony  (Plim- 
mer's  salt)  has  been  employed  in  human  trypanosomiasis,  notably  by 
Manson.  As  much  as  two  grains  (0.3  gm.)  per  dose  have  been  adminis- 
tered. Hypodermically  it  causes  pain  and  even  sloughing,  and  is,  there- 
fore, best  given  by  the  mouth  with  plenty  of  water.  Tartar  emetic  and 
Schlippe's  salt  (sulphid  of  soda  and  antimony)  have  both  been  used  in- 
travenously. 

Anilin  antimonyl  tartrate  and  different  antimony  compounds  of  thio- 
glycollic  acid,  e.  g.,  sodium  antimony  thioglycollate,  have  been  the  sub- 
ject of  considerable  experimental  work,  and  are  being  used  both  alone  and 
as  alternates  to  arsenical  substances  and  other  drugs.  Probably  the  most 
that  can  be  said  of  antimony  in  the  treatment  of  human  trypanosomiasis 
is  "that  it  ought  to  form  an  adjunct  to  arsenic,  and  in  certain  cases  might 
replace  it"  (Broden  and  Rodhain). 

3.  Benzidin  Dyes. — Trypan-red  and  trypan-blue  have  both  been  used 
with  some  success  in  the  treatment  of  trypanosomiasis  of  animals,  and  it 
has  been  thought  that  they  should  be  also  of  service  in  the  treatment  of 
human  trypanosomiasis.  Other  similar  color  groups,  among  which  may 
be  mentioned  tryparosan,  are  at  present  being  tried  in  this  connection. 

4.  Basic  Triphenylmethane  Dyes. — Parafuchsin  is  well  borne  in  full 
doses  and  seems  to  have  distinct  preventive  properties,  and,  associated 
with  organic  arsenic,  should  be  of  value,  and  deserves  careful  and  more 
extended  trial. 

As  in  the  case  of  antimony,  the  principal  value  of  the  various  dyes 
mentioned  will  probably  prove  to  be  their  effects  when  used  in  combina- 
tion and  alternation  with  arsenic. 

5.  Mercurials. — Bichlorid  of  mercury  has  Ix'en  used  intravenously,  but 
has  not  seemed  to  be  of  much  benefit.  Tt  has  been  thought  that  mercury 
or  its  salts  should  prove  a  valuable  adjuvant  to  atoxyl  on  the  theory  that 
salts  of  heavy  metals  would  attack  the  stage  of  the  trypanosomos  which 
is  not  amenable  to  arsenic.  Opinion  is  much  divided  as  to  the  results 
obtained  by  mercurials  either  alone  or  combined  with  arsenic. 

Other  Remedies. — A  large  number  of  other  remedies  have  been  em- 
ployed by  various  observers,  among  which  are  iron,  quinin,  methylene 
blue,  thyroid  extract,  chrocoidin,  etc.  Quite  recently  experiments  have 
been  carried  on  with  both  p.  and  m.  aminophenylstibinic  acid,  with  no 
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very  encouraging  results,  however.  Sernm  therapy  has  been  attempted 
with  experimental  animals,  and  also  in  man,  but  so  far  with  no  definite 
advance  in  our  control  of  the  disease.  The  use  of  horse  serum  was  at- 
tempted early  in  the  history  of  sleeping  sickness  investigations,  but  se- 
rious symptoms,  probably  due  to  anaphylaxis,  have  followed  upon  its 
administration.  Finally,  nothing  practical  has  come  out  of  the  attempts 
to  employ  ultraviolet  and  other  rays  in  the  treatment  of  trypanosomiasis. 

General  Treatment. — The  general  treatment  of  the  disease  is  most 
briefly  summed  up  in  the  words  of  Manson,  who  remarks  that  "every 
eifort  should  be  made  to  keep  the  patient  in  good  general  health  and  there- 
by increase  his  resistance.  Rest,  warmth,  and  residence  in  a  cool  and 
healthy  climate,  the  systematic  use  of  quinin  for  any  concurrent  malarial 
infection,  and  the  avoidance  of  fatigue  and  everything  that  might  depress 
should  be  insisted  on."  Of  course,  such  measures  are  impossible  when 
dealing  wath  savages,  whose  miserable  surroundings  can  rarely  be  imme- 
diately ameliorated. 

Surgical  Treatment. — Excision  of  the  large  cervical  lymph  nodes  in 
the  early  stages  of  sleeping  sickness  has  been  practiced  by  native  Africans 
and  recommended  by  some  European  practitioners  and  writers.  Such  a 
procedure  seems  of  doubtful  value. 

Convalescence. — In  cases  where  apparent  cure  is  achieved,  great  care 
during  convalescence  should  be  employed  to  prevent  any  depressing  or 
otherwise  trying  factors  from  making  the  patient  a  chronic  nervous  in- 
valid. 

Preventive  Measures 

The  prophylaxis  of  human  trypanosomiasis  may  be  said  to  depend 
upon  the  proper  handling  of  three  factors:  trypanosome,  tsetse  fly,  and 
man,  both  infected  and  healthy.  The  methods  adopted  must,  therefore, 
aim  to  attack  the  fly,  to  protect  healthy  people,  and  to  prevent  infected 
persons  from  becoming  a  menace  to  their  fellows.  Among  the  measures 
employed,  clearing  of  fly  belts,  segregation  and  treatment  of  the  sick, 
removal  of  people  residing  in  fly  areas,  and  instruction  of  natives  are  the 
most  important. 

The  following  recommendations,  made  by  me  in  1905  looking  toward  the  pre- 
vention of  the  spread  of  trypanosomiasis  in  a  district  in  West  Africa,  are  illus- 
trative of  what  may  be  aimed  at  in  drafting  preventive  regulations : 

(1)  Native  camps  should  be  removed  to  points  some  distance  from  rivers 
and  kept  there  by  police.  Of  course,  this,  as  a  rule,  meets  with  some  native  oppo- 
sition; but  half  a  dozen  native  soldiers  stationed  at  such  camping  places  would, 
as  a  rule,  be  sufficient  to  enforce  such  a  regulation.  The  natives  can  be  induced 
to  carry  water  for  cooking  and  drinking  purposes  some  distance,  as  is  proved  by  the 
location  of  many  established  camping  places  where  the  water  supply  is  sometimes 
situated  nearly  a  mile  from  the  camps. 

(2)  Squads  of  soldiers,  laborers,  and  other  controllable  bodies  of  men  should 
be  passed  through  the  fly  belts  at  night. 
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(3)  Native  quarters  in  cities,  towns,  \allages,  especially  visited  by  native  cara- 
vans from  the  interior  or  coast,  should  be  moved  as  fast  as  possible  from  points  on 
livers  to  the  hills  farther  away. 

(4)  The  government  should  not  permit  sleeping  sickness  cases  and  suspected 
cases  of  trypanosome  fever  brought  from  surrounding  endemic  districts  or  from 
other  parts  of  Africa  to  be  landed  at  the  port  or  ports  of  the  district  to  be  guarded. 

(5)  Care  should  be  taken  not  to  allow  recognizable  cases  which  already  exist 
in  the  district  to  be  transported  either  from  the  coast  to  the  interior  or,  vice  versa, 
through  the  fly  belts. 

Such  regulations,  or  similar  ones,  when  properly  carried  out  are  of  considera- 
ble influence  in  controlling  the  spread  of  the  disease. 

Among-  more  general  measures,  clearing  of  fly  areas  from  all  brush 
and  tall  grasses  or  weeds  has  been  found  invaluable.  For  a  distance  of 
fifty  yards  or  more  from  infected  streams  all  vegetation,  excepting  short 
grass,  should  be  cleared,  and  this  clearing  should  extend  up  and  down 
stream  at  least  a  hundred  yards  beyond  the  limits  of  the  fly  belt.  In  some 
districts,  where  the  flies  are  very  abundant,  much  greater  areas  than  this 
should  be  cleared,  and  Wolf  el  found  that  in  some  districts  cleared  areas 
of  even  200  or  300  meters  were  not  enough  to  keep  them  entirely  off  the 
road.  The  cultivation  of  lemon  grass  (Citronella  citraius)  on  the  site 
of  old  fly  belts  has  been  recommended,  as  has  also  the  planting  of  Eucalyp- 
tus trees,  these  both  being  obnoxious  to  tsetses. 

Another  important  measure  is  the  abandoning  of  all  fly  areas.  It  is 
recommended  that  European  houses  be  moved  at  least  half  a  mile  from 
the  water,  and,  if  possible,  to  higher  groimd.  Natives  should  not  be 
moved  to  points  near  their  old  haunts.  They  should  be  taken  far  enough 
away  so  that  they  cannot  easily  return.  Cases  of  trypanosomiasis  espe- 
cially should  be  promptly  removed  from  inhabited  fly  belts.  One  in- 
fected person  may  infect  and  destroy  a  whole  village  or  neighborhood. 
Clandestine  labor  recruiting  in  Africa  complicates  the  problem  of  keep- 
ing infected  natives  out  of  healthy  areas.  The  scheme  of  deportation  and 
segregation  into  camps  where  the  natives  are  treated  and  prevented  from 
returning  to  infected  fly  belts,  as  tried,  for  instance,  in  Uganda,  has  not 
proved  successful  enough  to  give  great  hope  of  thus  stamping  out  sleep- 
ing sickness. 

The  ignorance  and  superstition  of  the  native  black  throughout  trrjp- 
ical  x\frica  are  formidable  obstacles  to  any  comjirehensive  i)lan  of  prophy- 
laxis, as  he  dreads  the  possibility  of  being  sent  to  a  camp,  and,  in  the 
words  of  Barclay,  "will  go  to  any  length  to  avoid  either  himself  or  his 
relatives  being  segregated." 

In  addition  to  avoidance  of  natives,  the  avoidance  of  close  proximity 
to  animals  should  be  recommended  in  trypanosomiasis  districts.  Parasites 
of  the  Trypanosoma  gnnihicnse  type  have  been  found  in  monkeys,  and 
other  animals  may  likewise  be  "sleeping  sickness  reservoirs." 

Trypanosomes  of  various  types  have  been  found  in  horses  and  cattle, 
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buffaloes,  sixteen  species  of  antelopes,  hyenas,  pigs,  etc.  Antelopes  are 
easily  infected  with  T.  gamhiense  and  should  at  least  be  considered  as 
"potential  reservoirs"  (Bruce). 

Coming  now  to  the  discussion  of  essentially  personal  precautions,  it 
may  be  said  that  in  traveling  one  should  avoid  camping  in  infested 
areas.  Camps  should  be  set  at  least  half  a  mile  from  the  edge  of  a 
fly  belt.  In  case  it  is  necessary  to  cross  streams  inhabited  by  "fly," 
this  should  be  done  at  night,  or  at  least  early  in  the  morning  or  late  in 
the  evening.  When  unavoidably  detained  in  a  fly  belt  one  should  take 
every  care  to  avoid  being  bitten.  The  danger  is  especially  great  when 
fishing. 

It  may  be  pointed  out  here  that  it  is  very  important  to  be  able  to 
recognize  tsetse  flies  and  to  be  able  to  distinguish  them  from  other  flies. 
In  the  absence  of  such  knowledge  the  novice  may  unwittingly  establish 
his  camp  in  a  deadly  area.    According  to  Austen,  our  best  authority,  with 

whom  all  African  travelers  will  agree,  "It 
iD  probable  that  only  those  who  have  suffered 
from  the  attacks  of  tsetse  can  recognize  them 
on)  the  wing,  but  in  the  resting  position  their 
identification  is  easy.     In  this  attitude  they 
can  be  distinguished  from  all  other  blood- 
sucking  diptera,   especially   from   those    be- 
longing to  the  genera  Stomoxys  and  Hcema- 
topota,  which  are  most  likely  to  be  mistaken 
for  them,  by  the  fact  that  the  brownish  wings 
lie   closed  flat   over  one   another   down   the 
back,  like  the  blades  of  a  pair  of  scissors, 
while  the  proboscis  (i.  e.,  the  proboscis  en- 
sheathed  in  the  palpi)   projects  horizontally 
in  front  of  the  head." 
The  above  is  true  of  all  tsetse  flies,  of  which  there  are  some  ten  species. 
Glossina  palpalis,  the  carrier  of  sleeping  sickness,  is  of  a  deeper  brown 
than  the  others,  so  that  "persons  familiar  with  tsetse  flies  recognize  pal- 
palis  at  once  by  its  darker  coloration." 

A  number  of  tsetsefuges  have  been  devised  by  different  authors.  Man- 
son  suggests  naphthalin  and  camphor.  Eucalyptus  oil  and  citronella  oil 
will  either  of  them  keep  off  tsetse  flies  for  about  an  hour,  and  are  of  value 
when  unavoidably  detained  in  a  fly  belt. 

It  is  said  that  the  upper  decks  of  vessels  are  much  freer  from  "fly" 
than  the  lower  decks. 

Women,  especially,  should  wear  leggings  or  puttees  when  in  fly  areas. 
The  tsetse  fly  loves  to  get  into  dark  and  protected  places,  e.  g.,  under  a 
petticoat,,  and  different  cases  of  sleeping  sickness  in  white  women  give  a 
history  of  being  bitten  on  the  ankles. 


Fig. 


11. — Glossina  palpalis. 
(After  Austen.) 
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In  addition  to  the  more  general  measures  against  the  fly  which  have 
already  been  discussed,  there  has  been  devised  by  Maldonado  a  device 
for  trapping  adult  tsetses.  This  is  done  by  placing  on  the  backs  of 
plantation  laborers  a  black  cloth  on  which  is  plastered  bird  lime  made 
from  the  latex  of  Ficus,  Loranthus,  and  other  plants.  The  flies  are  at- 
tracted by  dark  colors,  and,  descending  to  bite,  are  caught  in  large  enough 
numbers  to  diminish  sensibly  their  attacks. 

It  must  not  be  forgotten,  while  on  this  subject,  that  there  are  natural 
enemies  of  the  tsetse,  among  which  may  be  mentioned  drought,  birds 
(drongos,  bee-eaters,  fly-catchers,  swallows,  stonechats,  etc.),  lizards, 
shrews,  and  various  insects,  e.  g.,  wolf  flies  (Asilidff).  Possibly  some 
natural  enemy  might  be  imported  or  cultivated  that  would  eradicate  the 
flies. 

Preventive  inoculations  with  dead  trypanosomes  have  been  tried  as 
a  prophylactic  measure,  but  without  visible  result. 

Drug  prophylaxis  has  been  studied  with  some  attention.  The  treat- 
ing of  cases  having  the  parasites  in  their  blood  is,  of  course,  the  most  im- 
portant measure.  Orpiment  has  been  recommended  as  a  prophylactic  for 
persons  exposed,  and  arsenophenylglycin  has  been  shown  to  be  a  good 
prophylactic  in  horses  and  cattle  (Schilling).  The  problem  of  securing 
exposed  persons  against  the  disease  by  means  of  drug  administration  is  a 
difiicult  one,  and  its  solution  problematical. 

The  matter  of  education  is  an  important  one  in  the  prevention  of 
human  trypanosomiasis.  The  prophylaxis  of  sleeping  sickness  should 
be  carefully  and  simply  explained  to  chiefs  and  other  intelligent  natives. 
Missionaries  and  others  who  know  the  native  dialects  can  be  of  great 
service  to  the  indigenes  in  this  respect;  for,  in  order  to  carry  out  the 
best  regulations  against  the  disease,  the  cooperation  of  the  native  peoples 
must  be  elicited.  One  of  the  greatest  difiiculties  at  present  is  their  apathy 
and  indolence.  As  Hodges  says :  "They  seem  to  expect  to  be  paid  by  the 
government  for  any  labor  which  they  are  recommended  to  undertake  to 
save  themselves  from  extermination." 

In  conclusion  I  may  sum  up  the  things  to  be  done  in  the  following 
rules,  compiled  from  the  Sleeping  Sickness  Bulletins:  1,  Clear  fly-in- 
fested areas;  2,  fill  up  or  drain  pools,  etc.;  3,  cultivate  plants  noxious  to 
fly  (Citronella,  Eucalyptus)  ;  4,  destroy  the  aninuils  on  wiiieh  fly  feeds; 
5,  encourage  natural  enemies  of  fly;  6,  collect  or  destroy  pupa?  or  adult 
flies ;  7,  remove  villages  or  markets  to  fly-free  areas ;  8,  discourage  or  for- 
bid occupations  carried  on  in  fly  belts  (fishing,  etc.);  0,  avoid  fly  belts 
in  heat  of  day;  10,  select  roads  which  do  not  traverse  fly  l>elts;  11,  pro- 
tect the  person  by  suitable  clothing,  nets,  screening,  etc. ;  12,  use  tsetse- 
fuges  when  unavoidably  in  fly  belts;  13,  instnict  natives  in  avoiding  fly; 
14,  segregate  the  sick  away  from  fly  and  from  healthy  persons;  15,  pro- 
hibit moving  of  persons  from  infected  to  uninfected  fly  districts;   16, 
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prohibit  moving  of  infected  persons  from  one  infected  district  to  another ; 
17,  treat  all  infected  persons. 


B.     Infantile  Cachexia  in  Brazil 

Chagas  has  described  a  second  form  of  human  trypanosomiasis  in  South 
America  caused  by  another  flagellate,  Schizotrypanum  cruzi.  In  this  para- 
site there  is  an  unusually  large  egg-shaped  blepharoplast  near  the  pos- 
terior end.  The  nucleus  lies  longitudinally  and  is  oval  or  longitudinal  in 
shape.  The  flagellum  which  rises  from  the  blepharoplast  has  a  free  por- 
tion of  variable  length.  Other  forms  of  the  parasite  occur  occasionally, 
some  of  which  are  intracorpuscular.  It  may  be  cultivated  on  hemoglobin 
agar. 

The  chief  conditions  produced  by  the  presence  of  the  parasite  are 
anemia,  degeneration  of  the  parenchymatous  organs,  and  delayed  develop- 
ment with  infantilism.  Edema,  enlargement  of  the  glands,  spleen,  and 
liver,  and  various  manifestations,  including  imbecility,  are  all  described. 

The  parasite  is  said  to  be  carried  by  a  Beduviid  bug,  Conorrhinus 
megistus.  The  disease  may  be  transmitted  by  the  bite  of  the  bug  to  lower 
animals. 

Remedial  Measures 

Our  scant  knowledge  of  the  nature  of  this  parasite  and  its  relation  to 
the  disease  described  by  Chagas  forbids  more  than  the  suggestion  that 
the  measures  outlined  above  for  the  treatment  of  infection  with  T.  gam- 
hiense  and  T.  rhodesiense  are  also  appropriate  in  this  case.  As  the  dis- 
ease seems  to  be  one  of  children,  care  should  be  taken  in  the  proper  reduc- 
tion of  dosage  when  using  the  toxic  substances  recommended. 


Preventive  Measures 

As  it  seems  clear  that  the  Reduviid  bug  transmits  the  parasite  the 
rational  prophylaxis  would  be  directed  toward  protecting  persons  from 
its  bite.  The  habits  of  this  bug  are  similar  to  those  of  the  bedbug,  and 
cleanliness,  disinfection  of  infested  houses  and  beds,  together  with  the 
use  of  a  night  light  when  sleeping  in  questionable  quarters,  are  all  indi- 
cated. 
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4.     LEISHMANIASES 

Creighton  Wellman 

These  diseases,  long  obscure  as  regards  their  etiology,  have  been  shown 
to  be  due  to  infection  with  protozoa  belonging  to  the  genus  Leishmania, 
and  it  is  not  improbable  that  others,  the  cause  of  which  is  at  present  un- 
known, may  in  time  be  demonstrated  to  depend  on  similar  parasites. 

A.     Kala-azar 

This  is  a  chronic  disease  due  to  infection  with  Leishmania  donovani, 
a  flagellate  protozoan,  closely  allied  to,  if  not  identical  with,  the  genus 
Herpetomonas.  It  contains  a  large  nucleus  and  a  smaller  blepharoplast. 
There  is  a  small  chromatin  rod  placed  near  one  edge  and  a  rudimentary 
flagellum  has  also  been  described.  The  organism  may  be  cultivated  in 
citrated  blood.  It  has  two  stages  of  development,  an  intracorporeal  in 
humans  and  possibly  other  mammals,  and  an  extracorporeal  which  prob- 
ably takes  place  in  insects. 

The  parasite  appears  to  invade  many  different  tissues  and  to  be  widely 
distributed  in  the  body,  although  it  seems  to  attack  specially  the  endo- 
thelial cells  of  the  circulatory  system.  In  this  habitat  the  parasites  have 
been  obtained  from  the  liver,  spleen,  kidney,  lungs,  glands,  arachnoid 
space,  blood,  and  in  lesions  in  the  intestines  and  skin.  The  parasites  are 
almost  entirely  found  in  tissue  cells  in  which  they  multiply,  enlarging 
and  eventually  destroying  the  cells  sheltering  them.  Thus  set  free,  the 
parasites  invade  others,  the  process  inducing  fever,  which  is  at  first  more 
or  less  recurrent,  the  exacerbations  being  marked  by  splenic  and  hepatic 
enlargement.  Later  the  fever  and  enlargement  of  the  spleen  and  liver 
become  chronic  and  are  accompanied  by  sweating,  anemia,  and  wasting, 
and  sometimes  by  a  peculiar  pigmentation  of  the  skin,  edema,  bleeding 
from  the  gums  and  nose,  pains  in  the  limbs,  etc.  The  cases  seen  by  the 
writer  in  general  appearance  suggested  chronic  malarial  poisoning.  The 
disease  is  usually  fatal,  often  through  intercurrent  affections. 

Remedial  Measures 

The  experience  of  those  who  have  had  the  best  opportunities  to  ob- 
serve the  effect  of  drugs  has  not  been  encouraging.  Early  removal  from 
the  endemic  region  has  occasionally  resulted  in  apparent  cure.  One  of 
the  cases  seen  by  the  writer  recovered  on  being  promptly  invalided  from 
India  to  Europe,  although  the  convalescence  was  a  matter  of  many  months 
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and  the  patient's  health  remained  permanently  injured.  Quinin,  ar- 
senical preparations,  salicylic  acid,  and  various  other  remedies  have  been 
advocated  in  the  treatment  of  the  disease. 

1.  Quinin. — Castellani  and  Chalmers  and  also  Rogers  and  Price  ad- 
vocate this  drug  as  a  routine  treatment.  Manson  considers  the  beneficial 
effect  to  be  due  only  to  the  clearing  up  of  the  complicating  malaria  which 
is  usually  present.  Quinin  sulphate,  two  grams  (gr.  xxx),  and  euquinin, 
two  grams  (gr.  xxx),  are  daily  given  by  the  mouth,  with  which  the 
authors  quoted  combined  hydrochlorid,  one  gram  (gr.  xv),  and  quinin 
cacodylate,  0.25  gram  (gr.  iv),  administered  intramuscularly  on  alternate 
days.  Rogers  advises  heroic  amounts,  four  to  six  grams  (gr.  Ix  to  gr.  xc) 
daily  until  the  temperature  falls,  after  which  he  continues  the  drug  in 
smaller  doses,  one  gram  (gr.  xv)  daily  for  some  weeks.  Recently  Muir 
claims  to  have  reduced  the  mortality  of  the  disease  in  a  striking  manner 
by  using  quinin  in  acid  solution  to  produce  a  serous  effusion  and  subse- 
quent leukocytosis.  He  employs  the  following  formula :  quinin  sulphate, 
32  grains  (2.0  gm.),  dilute  sulphuric  acid,  1  dram  (4  c.  c),  distilled 
water,  4  drams  (16  c.  c).  From  20  to  90  minims  (1.3  gm.  to  6.0  gm.) 
of  this  solution  are  injected  intramuscularly.  It  causes  great  pain,  and 
cocain  must  be  previously  injected.  As  the  swelling  subsides  the  injec- 
tion is  repeated.  Craig,  on  theoretical  grounds,  suggests  that  the  intrave- 
nous injection  of  quinin  would  be  the  most  efficacious  way  of  administer- 
ing it. 

2.  Arsenic. — Atoxyl  was  the  preparation  tried  experimentally  by 
Manson  and  Low,  and  it  was  administered  by  intramuscular  injection 
of  two  grains  (0.2  gm.)  every  day  or  every  other  day,  according  to  the 
patient's  tolerance. 

In  my  opinion,  if  given  at  all,  the  drug  should  be  pushed  to  its  physiological 
limit  or  up  to  0.65  gram  (gr.  x)  per  day. 

The  results  are  not  all  that  might  be  expected  in  view  of  the  effects 
of  the  drug  on  the  closely  allied  parasitic  flagellates,  and  Manson  him- 
self is  not  enthusiastic  on  the  point.  The  usual  precautions  must  be  ob- 
served in  the  use  of  this  drug. 

Soamin  is  claimed  to  have  benefited  some  cases,  and  this  might  be  tried 
in  instances  where  the  more  toxic  preparation  is  contra  indicated.  Pos- 
sibly the  derivative  of  atoxyl  known  as  arsenophenylglycin  might  be  like- 
wise substituted  instead  of  the  original  atoxyl.  Various  other  arsenical 
preparations  have  been  suggested  by  different  authors. 

3.  Other  Remedies. — The  salicylates,  different  preparations  of  anti- 
mony, fuchsin,  seuega,  thymol,  phagocytin,  the  antistaphylococcus  serum 
advised  by  Rogers,  and  bone  marrow  have  not  yielded  noteworthy  results. 
Prolonged  counterirritation  over  the  splenic  region  is  recommended  by 
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Indian  observers.     Good  food,  nursing,  warmth,  and  rest  in  bed  are,  of 
course,  all  indicated. 

Among  the  complications,  troubles  of  the  digestive  tract  are  most 
common;  therefore,  the  diet  should  be  bland  and  easily  digested.  Diar- 
rhea should  be  treated  with  milk  diet  and  intestinal  antiseptics  or  bis- 
muth preparations,  as  symptoms  indicate.  Dysentery  should  be  treated 
with  massive  doses  of  bismuth  subnitrate  with  astringent  enemata  if  there 
are  ulcers  low  down  in  the  large  intestine.  The  various  intercurrent 
affections,  tuberculosis,  pneumonia,  etc.,  should  be  treated  according  to 
approved  methods  in  such  instances. 

Preventive  Measures 

The  cases  should  be  considered  as  infectious  and  dealt  with  accord- 
ingly. In  view  of  Patton's  researches  bedbugs  and  biting  lleduviidae 
should  be  destroyed,  patients  sick  with  Kala-azar  isolate<l,  and  well  per- 
sons in  endemic  areas  should  avoid  being  bitten  by  vermin.  Infected 
quarters  should  be  burned,  and  the  clothing  and  furniture  of  infected 
persons  disinfected. 

B.     Infantile  Splenic  Anemia 

This  disease,  distributed  over  North  Africa,  Sicily,  and  Italy,  is  caused 
by  a  second  species  of  Leishmania,  also  morphologically  indistinguish- 
able from  L.  donovani,  which  has  been  named  L.  infantum.  The  affec- 
tion, as  its  name  indicates,  seems  specially  to  affect  children. 

The  pathology  and  symptoms  of  infantile  splenic  anemia  are  very 
similar  to  those  of  Kala-azar,  the  effects  ui)on  the  spleen,  liver,  etc.,  and 
the  severe  anemia  being  prompt  manifestations. 

Remedial  Measures 

The  treatment  is  no  more  satisfactory  than  in  the  case  of  Kala-azar, 
and  no  specific  has  been  discovered.  The  same  drugs  used  in  Kala-azar 
in  doses  suitable  to  the  age  of  the  patient  should  be  tried.  The  experi- 
ments of  Nicolle  and  others  with  electromercurol,  colloidal  electrargol, 
and  colloidal  thiarsol  have  added  nothing  to  our  methods  of  treatment. 
Rontgen  rays  have  likewise  been  tried  without  much  benefit. 

Preventive-  Measures 

According  to  Nicolle,  dogs  are  dangerous  in  endemic  localities,  as  they 
are  carriers  of  the  infective  parasite.     Vermin  should  be  destroyed  or 
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their  bites  avoided,  and  cases  of  the  disease  should  be  isolated  and  fomites 
burnt  or  disinfected. 

C.     Oriental  Sore 

This  distressing  affection  is  due  to  Leishmania  tropica,  morphologi- 
cally indistinguishable  from  L.  donovani,  and  is  distributed  over  North 
Africa,  Asia  Minor,  parts  of  the  Mediterranean,  India,  Turkestan,  etc., 
and  probably  in  South  America. 

The  symptoms  are  both  local  and  constitutional.  The  characteristic 
ulcers  are  infiltrated,  especially  at  the  edges,  with  large  mononuclear  cells 
which  contain  vast  numbers  of  the  Leishmania.  The  process  is  essen- 
tially a  chronic  one,  and,  while  the  sore  and  its  resulting  scar  are  trouble- 
some and  unsightly,  yet  little  danger  is  to  be  feared  from  the  disease,  and 
spontaneous  recovery  is  the  rule.  The  object  of  the  treatment  should  be 
to  shorten  the  disease  and  to  prevent  mutilation  and  secondary  infections. 

'  Remedial  Measures 

The  best  treatment  of  oriental  sore  is  thorough  cleansing  with  some 
non-irritating  antiseptic  solution  and  the  application  of  a  bland  ointment, 
either  of  boracic  acid  or  zinc  oxid.  Destruction  of  the  papule  or  ulcer 
by  caustics  or  cauterization  at  any  stage  is  liable  to  result  in  a  flaring 
up  and  extension  of  the  process. 

A  large  number  of  local  applications  have  been  advised  by  different 
observers,  among  which  may  be  mentioned  a  2-4  per  cent,  solution  of 
sulphate  of  copper,  touching  with  nitrate  of  silver,  at  intervals  of  three 
or  four  days,  washing  and  dressing,  meanwhile,  with  a  potassium  per- 
manganate dressing,  curettage,  cleansing  with  1 : 1,000  solution  of  bi- 
chlorid,  followed  by  an  antiseptic  ointment,  exposure  to  X-rays,  5  per 
cent,  permanganate  ointment,  covering  the  sores  with  sheet  lead,  etc.  Bil- 
let has  lately  recommended  methylene  blue  as  a  local  application.  Gueyat 
advises  thorough  cleansing  and  application  of  the  following  ointment ; 

Salicylate  of  methyl.  ." 5  grams   (gr.  Ixxv) 

Salicylate  of  bismuth 2  grams   (gr.  xxx) 

Subnitrate  of  bismuth 1  gram      (gr.  xv) 

Oxid  of  zinc 20  grams   (3v) 

Glycerin 10  grams   (3iiss) 

General  treatment  should  be  instituted  when  the  patient's  condition  is, 
as  is  often  the  case,  anemic  and  debilitated.  Iron  tonics,  eradication  of 
malaria,  of  intestinal  worms,  with  other  obvious  measures,  should  be  at- 
tended to.     Change  of  climate,  when  possible,  and  avoidance  of  reinfec- 
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tion  from  the  patient's  own  sores  or  from  others  are  important.  Salvarsan 
has  been  given  by  Nicolle  with  partial  improvement.  In  spite  of  all  en- 
deavors, the  disease  may  drag  on  for  months  and  even  years. 

Preventive  Measures 

One  of  the  most  interesting  facts  regarding  oriental  sore  is  that  an 
immunity  can  be  established.  Protective  inoculation  has  been  practiced 
by  the  Jews  of  Bagdad,  much  as  inoculation  against  smallpox  was  in 
vogue  before  the  discovery  of  vaccinia.  As  oriental  sore  is  a  disease  of 
countries  where  the  camel  is  used  as  a  beast  of  burden,  and  camel  drivers 
are  invariably  infected,  it  is  probable  that  young  camels  or  some  other 
animal  might  be  infected  with  the  human  strain,  and  a  vaccine  produced 
Avhich  would  confer  an  immunity  to  the  severe  type  of  the  disease.  Avoid- 
ance of  infected  animals  is,  of  course,  indicated  as  a  preventive  measure. 
The  well  should  also  avoid  touching  infected  persons  or  handling  objects 
which  have  been  in  contact  with  patients.  In  view  of  the  probable  trans- 
mission of  the  germ  through  the  bite  of  insects,  the  bites  of  all  arthropods, 
such  as  flies,  mosquitoes,  Simuliutn,  PMehotomus,  etc.,  should  be  guarded 
against;  and,  when  such  bites  are  incurred,  they  should  be  cauterized  or 
otherwise  disinfected.  All  wounds  infected  while  iii  endemic  areas  should 
be  similarly  treated. 

5.    HISTOPLASMOSIS 

Creighton  Wellman 

Possibly  related  to  the  foregoing  conditions  is  a  disease  reported  by 
Darling  in  Panama  and  considered  by  him  to  be  due  to  a  protozoan  para- 
site related  to  Leishmania,  and*  described  under  the  name  Histoplasma 
capsulatum. 

Calkins  seems  in  doubt  regarding  the  parasitic  nature  of  Darling's 
bodies,  and  it  is  rather  significant  that  no  cases  since  tlio  original  ones 
have  been  reported.  The  lesions  illustrated  in  Darling's  papers  are  hard- 
Iv  conclusive  without  further  material. 


6.     TROPICAL   RELAPSING   FEVERS 

Creighton  Wellman 

Spirochetal  fever  in  the  tropics  is  widely  distributed.  In  view  of  the 
fact  that  the  parasites  are  usually  very  scarce  in  tlie  blood,  they  are  likc'ly 
to  be  overlooked  unless  the  examination  is  very  comjilete.     There  seem 
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to  be  at  least  two  great  groups  of  tropical  spirochetoses,  one  of  which  is 
peculiar  to  tropical  Africa  and  the  other  to  the  oriental  region.  A  third 
group,  as  yet  not  well  studied,  is  probably  peculiar  to  tropical  America. 

The  form  of  the  disease  best  known  to  me  is  the  so-called  tick  fever 
of  tropical  Africa.  The  disease  is  caused  by  the  presence  in  the  blood 
of  a  spirochete  (S.  duttoni)  distinct  from  the  causal  organism  {S.  recur- 
rentis)  of  relapsing  fever  in  temperate  climates.  This  parasite  meas- 
ures about  16  /A  in  length,  being  nearly  twice  as  long  as  8.  recurrentis. 
In  dried  specimens  it  has  a  tendency  to  an  arrangement  in  circles  or 
double  circles.  The  writer  was  the  first  to  point  out  that  ^S^.  duttoni  as 
seen  in  stained  specimens  dies  in  rounder  and  more  flowing  curves  than 
8.  recurrentis,  a  character  adopted  later  by  l!^ovy  in  his  separation  of  the 
two  species. 

The  presence  of  the  parasite  in  the  blood  had,  in  a  case  carefully 
studied  by  me,  a  constant  relation  to  the  rise  and  fall  of  the  temperature 
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Fig.  12. — Combined  Blood  and  Temperature  Chart  of  a  Case  of  African  Tick  Fever. 
(After  Wellman.)  The  temperature  is  represented,  in  the  usual  manner,  by  an  unbroken 
line.  The  dotted  line  represents  the  comparative  abundance  of  the  parasites  in  the 
blood  during  different  stages  of  the  attacks,  taking  the  line  marked  100°  as  representing 
the  average  of  one  parasite  in  each  field.  Thus,  101°  would  mean  6  parasites  in  each  field ; 
102°,  eleven  parasites.  This  case  was  remarkable  for  the  great  number  of  spirochetes  in  the 
blood,  as  these  are  usually  very  scarce. 


and  accompanying  symptoms,  and  I  was  able  to  show  that  the  clinical 
picture  conforms,  in  some  instances  at  least,  to  typical  cases  of  relapsing 
fever  at  home. 

Balfour  has  recently  described  a  new  species  (8.  herheri)  as  the  cause 
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of  the  relapsing  fever  of  Algeria.  Spirochwta  carteri,  the  cause  of  the 
Indian  fever,  is  distinguished  from  S.  recurrentis  by  being  thinner  and 
forming  less  regular  spirals. 

The  parasites  are  carried  by  arthropods,  in  case  of  the  African  fever 
by  a  tick  (Ornithodoros  mouhata),  and  in  case  of  the  Indian  fever  by 
bedbugs.  The  Persian  disease  called  miana  fever  is  probably  also  a  spi- 
rochetosis transmitted  by  another  tick,  Argas  persicus.  The  tropical  Amer- 
ican form,  which  has  very  regular  spirals,  is  known  as  Spirochceia  novyi. 

The  African  tick  fever  is  sometimes  very  severe  and  not  seldom  fatal. 
An  interesting  fact  in  connection  with  the  ticks  which  carry  the  African 
disease  is  that  they  are  at  times  attacked  by  a  fungus  which  destroys  them. 
The  disease  generally  begins  at  one  edge  of  the  tick's  body  in  the  form 
of  a  light,  almost  white,  spot,  which  spreads.  The  infected  ticks  are  more 
sluggish  than  the  healthy  ones.  These  ticks  are  a  veritable  pest  through- 
out the  whole  of  Portuguese  West  Africa.  They  infest  the  huts  and 
camps  of  the  natives  in  great  numbers.  I  have  found  as  many  as  a  hun- 
dred in  an  hour  in  an  old  native  hut.  In  some  places  they  become  an 
intolerable  plague,  and  the  blacks  are  not  seldom  compelled  to  burn  their 
old  kraals  and  build  new  ones  in  order  to  escape  them.  They  hide,  like 
the  bedbug,  in  the  thatch  and  in  the  cracks  of  shelters  and  houses,  and 
come  out  at  night  to  bite.  They  bite  both  man  and  all  domestic  animals. 
I  have  found  as  many  in  pigsties  as  in  any  other  one  situation.  Like  the 
bedbug,  this  tick  will  not  bite  except  in  the  dark. 


Remedial  Measures 

The  general  treatment  is  much  like  that  of  typhoid  fever.  In  view 
of  the  fact  that  immunity  can  be  established  in  this  disease,  the  possibil- 
ities of  serum  treatment  are  to  be  borne  in  mind.  The  serum  of  im- 
mune animals  causes  in  vitro  rapid  degenerations  of  the  parasites ;  Lowen- 
thal  and  Dobrosrakow  have  both  used  the  sera  of  horses  imnmnized  to  the 
parasites  of  relapsing  fever  with  apparently  some  good  results. 

As  was  to  be  expected,  diamidoarsenobenzol  hydrochlorid  (salvarsan) 
has  proved  of  the  greatest  use  in  the  treatment  of  spirochetal  fevers,  and 
has  revolutionized  the  treatment,  which  before  its  introduction  had  been 
entirely  symptomatic.  Iversen  employed  1  per  cent,  aqueous  solutions, 
and  from  0.05  to  0.4  gram  was  injected  intramuscularly.  He  treated 
fifty-two  patients.  Forty-one  of  these  were  treated  during  the  first  at- 
tack, four  of  them  by  intravenous  injection.  Eleven  patients  were  in- 
jected during  the  second  attack.  In  all  these  cases  the  fever  ceased  by 
crisis  and  the  spirochetes  disappeared  from  the  blood.  The  YakiinoflFs 
report  similar  success  with  animals  inoculated  with  S.  duUoni. 

Besides  salvarsan,  other  organic  arsenicals  have  been  successfully  used 
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in  cases  of  human  tick  fever.  Among  these  are  atoxyl,  arsacetin,  arseno- 
phenylglvcin,  arsenophenol,  atoxylate  of  mercury,  etc.  Salmon  has  re- 
ported moderate  success  with  antimony,  and  various  analin  colors  and 
benzidin  dyes  have  also  been  investigated  in  this  connection.  Of  all  these 
salvarsan  seems  to  be  the  most  effective. 

For  the  pains  in  the  joints  and  limbs  morphin  is  indicated.  The  tem- 
perature is  best  controlled  by  the  application  of  cold.  Vomiting  should 
be  combated  by  the  use  of  cracked  ice.  In  case  of  collapse  heart  stim- 
ulants must  be  employed.  The  nursing,  diet,  and  general  management  of 
the  case  are  of  the  utmost  importance. 

Preventive  Measttkes 

The  following  recommendations  made  by  the  writer  in  "West  Africa  illustrate 
principles  which  are  applicable  to  the  control  of  the  disease  wherever  it  may  occur 
or  whatever  be  its  disseminator. 

(1)  The  tick  in  question  (0.  moubata)  should  be  regularly  destroyed  in 
crowded  centers  by  disinfecting  natives'  houses,  barracks,  and  other  permanent  quar- 
ters and  by  burning  old  camps,  huts,  etc.  As  it  retires  into  cracks  during  the  day, 
replastering  is  a  good  device  when  houses  cannot  be  destroyed. 

(2)  Soldiers,  laborers  on  plantations,  etc.,  should  be  made  to  keep  their 
houses  clean  and  to  sleep  in  hammocks,  or  on  beds  well  raised  from  the  floor  and 
away  from  the  wall.  I  was  able  by  changing  soldiers,  etc.,  from  floor  beds  to 
hammocks,  the  ropes  of  which  were  wrapped  in  cotton  (over  which  the  tick  cannot 
crawl)  to  stamp  out  a  little  epidemic  in  one  district.  Natives  should  never  be 
allowed  to  sleep  in  or  near  the  quarters  of  Europeans. 

(3)  Soldiers,  porters,  servants,  plantation  laborers,  and  other  controllable 
bodies  of  natives  should  be  compelled  to  observe  regulations  regarding  regular 
bathing  and  washing  clothes. 

(4)  Natural  enemies  of  0.  moubata  might  be  found  and  introduced  and  en- 
couraged. I  have  reported  on  a  Reduviid  bug  {Phonergates  bicoloripes) ,  which 
feeds  principally  if  not  exclusively  upon  this  tick.  I  also  described  on  one  oc- 
casion a  mold  which  in  some  instances  destroys  them.  One  can  hardly  see  how 
the  bugs  could  be  utilized  in  this  connection,  but  experiments  might  be  made  with 
the  fungus. 

When  sleeping  in  infected  houses,  as  in  the  case  of  bed  bugs,  a  night  light 
will  prevent  the  ticks  from  biting. 

The  room,  furniture,  and  belongings  of  patients  should  be  disinfected  so  that 
all  vermin  are  surely  killed.     Bedding  can  best  be  disinfected  by  heat. 

7.    DISEASES     DUE     TO     OTHER     FLAGELLATA     AND      THE 

CILIATA 

Balantidium   Coli 

William  B.  Whekky 

Ulcerative  colitis,  in  which  the  Balantidium  coli  plays  an  important 
primary  or  secondary  part,  appears  to  be  widely  distributed,  cases  having 
been  reported  from  many  parts  of  Europe,  from  Asia,  Africa,  N^orth  and 
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South  America,  and  from  the  Philippine  Islands.  Strong  (3)  (1904) 
collected  and  summarized  the  findings  in  124  reported  cases,  including 
two  of  his  own. 

The  lesions  and  symptoms  simulate  those  of  intestinal  amebiasis. 
Bowman  studied  ten  cases  in  Manila.  Of  these  two  died.  Most  of  the 
cases  exhibited  no  symptoms  excepting  an  occasional  diarrhea.  Balantidia 
only  could  be  found  during  these  attacks.  He  suggests  that  at  this  time 
"nests"  of  the  ciliates  are  set  free  by  ulceration,  which  perhaps  follows 
the  local  plugging  of  blood  vessels  by  the  parasites. 

The  histologic  studies  of  Solowjew,  Askanazy,  Klimenko,  and  Strong 
have  demonstrated  beyond  question  the  distribution  of  the  parasites  in 
the  mucosa,  submucosa,  and  in  the  blood  vessels  of  the  submucosa.  How- 
ever, it  is  still  unsettled  whether  the  Balantidia  are  capable  of  penetrat- 
ing the  mucosa  in  the  absence  of  a  preexisting  lesion.  The  absence  of 
polynuclears  in  the  neighborhood  of  early  lesions  would  seem  to  rule  out 
the  primary  action  of  bacteria  (Bowman).  Numerous  experimenters  have 
failed  to  infect  dogs,  eats,  rabbits,  guinea-pigs,  monkeys,  and  pigs  by  the 
feeding  or  injection  per  rectum  of  infected  feces. 

A  Balantidium,  which  is  believed  to  be  identical  with  that  found  in 
man,  is  found  as  an  apparently  harmless  commensal  in  the  intestinal  tract 
of  the  domestic  pig.  Some  believe  that  under  unknown  conditions  man 
and  other  animals  acquire  their  infection  from  the  pig.  That  some  un- 
known underlying  conditions  are  necessary  to  prepare  a  host  for  infection 
or  infestation  may  be  argued  from  the  failures  to  infect  young  healthy 
pigs. 

Brooks  (1902)  concluded  that  an  outbreak  of  dysentery  among  the 
orang-outangs  in  the  New  York  Zoological  Park  was  due  to  Balantidium 
coli.  Noc  (1908)  reported  natural  infection  in  a  monkey  {Macacus 
cynomolgus) .  Brumpt  (2)  has  reported  a  case  of  Balantidium  colitis  in 
a  Macacus  cynomolgus.  He  was  able  to  transmit  the  disease  to  six 
other  macaci  and  transferred  it  from  the  monkey  to  the  pig  and  from 
the  pig  to  the  monkey. 

From  a  study  of  111  cases  reported  with  sufficient  completeness  Strong 
concludes  that  32  (29  per  cent.)  recovered;  and  that,  while  the  mortality 
was  apparently  30  per  cent.,  a  number  of  these  cases  died  of  other  dis- 
eases. The  same  writer  concludes  that  the  "prognosis  seems  to  depend 
upon  the  general  condition  of  the  patient,  and  upon  whether  he  has  suffi- 
cient strength  to  undergo  local  treatment,  the  extent  to  which  the  disease 
has  progressed,  and  upon  the  coexistence  or  non-existence  of  other  dis- 
eases." 

Treatment 

Quinin  enemas,  given  as  directed  under  intestinal  amebiasis,  seem 
to  have  been  as  successful  as  any  other  method  of  treatment.     Success 
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seems  to  depend  upon  the  patient's  ability  to  take  a  sufficiently  long  course 
of  treatment.  Vincent  has  suggested  the  use  of  one-half  per  cent.  Labar- 
raque's  solution  (sodium  hypochlorite)  given  as  enemas.  The  rapid  cure 
of  a  case  treated  with  ipecac  is  reported  by  Duncan. 

[The  ordinary  vermifuges,  santonin,  filix  mas,  and  santonica  itself, 
have  given  good  results  in  individual  cases.  Appendicostomy  with  irriga- 
tion should  be  considered,  as  is  done  in  bacillary  dysentery. — Editor.] 


Fbamboesia  Tropica 
Paul  G.  Woolley 

Framboesia  tropica  or  yaws  is  a  specific  infectious  disease  very  similar 
to  syphilis  in  its  manifestations.  It  is,  as  a  rule,  the  result  of  inoculation 
at  breaks  in  continuity  of  the  skin,  and,  like  syphilis,  is  characterized  by 
three  stages.  It  differs  from  syphilis  in  that  it  is  the  result  of  invasion 
of  the  body  by  an  organism  (Treponema  pertenuis,  Castellani),  which, 
though  extremely  difficult  to  distinguish  from  Treponema  pallida,  is  nev- 
ertheless different.  It  also  differs  from  syphilis  in  being  autoinoculable, 
in  not  being  in  any  sense  hereditary,  in  not  presenting  lesions  of  the  cen- 
tral nervous  system,  and  in  that  the  cutaneous  manifestations  are  extreme- 
ly uniform. 

In  past  centuries  it  is  possible  that  frambesia  was  not  uncommon  in 
temperate  zones.  Castellani  suggests  that  at  one  time  it  was  epidemic  in 
Scotland  and  Ireland.  It  is  also  possible  that  this  disease,  or  one  of  a 
very  similar  nature,  exists  at  the  present  time  in  Greece.  But,  with  this 
one  possible  exception,  frambesia  is  a  disease  of  tropical  and  subtropical 
localities,  and,  when  cases  are  occasionally  seen  in  other  latitudes,  they 
are  imported  examples.  Such  cases  appear  most  frequently  among  sol- 
diers and  sailors  who  have  served  in  infected  districts. 

The  term  frambesia  was  first  used  by  Sauvages  (1Y59)  to  indicate 
the  resemblance  of  the  typical  lesions  to  the  raspberry  (Er,  framboise). 
Charlouis  (1882),  to  whonj  we  owe  our  first  definite  knowledge  of  the 
relation  which  exists  between  frambesia  and  syphilis,  used  the  designa- 
tion polypapilloma  tropicum.    In  Brazil  the  term  hubas  or  bobas  is  in  use. 

Very  soon  after  the  first  description  of  frambesia,  the  suspicion  was 
entertained  that  this  disease  bore  an  intimate  relation  to  syphilis;  either 
that  it  was  syphilis  modified  by  a  racial  immunity  which  was  the  result  of 
years  or  centuries  of  infection,  or  that  it  was  the  syphilis  itself  modified 
by  climatic  conditions.  As  early  as  1848  Paulet  showed  that  inoculation 
was  possible  and  that  typical  lesions  developed  in  from  12  to  20  days  after 
infection,  and  of  this  fact  Charlouis  made  use  when  later  he  inoculated 
successfully  with  syphilis  a  native  who  was  affected  with  frambesia,  and 
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observed  the  development  of  the  lesions  of  both  diseases  side  by  side,  and 
showed  that  the  course  of  neither  disease  was  modified  by  the  other.  Still 
later  Neisser  in  his  series  of  experiments  with  apes  and  monkeys  cor- 
roborated the  earlier  work  of  Paulet  and  Charlouis,  and  showed  that 
each  disease  gave  rise  to  an  immunity  which  had  no  effect  upon  the  course 
of  the  other;  and,  furthermore,  he  also  demonstrated,  by  means  of  the 
Wassermann  reaction,  that  the  antigens  of  frambesia  and  syphilis  are 
distinct. 

In  spite  of  such  demonstration,  Duprey  insists  that  Castellan!  has 
only  muddled  the  etiologic  problem  in  frambesia,  and  that  the  infectious 
nature  of  the  disease  has  yet  to  be  proved.  He  believes  that  a  free  diet 
of  mangoes  predisposes  to,  and  that  unhygienic  surroundings  assist  in,  its 
production. 

As  has  already  been  said,  infection  occurs  at  the  site  of  some  break 
in  continuity  of  the  cutaneous  surface  of  the  body.  Such  breaks  may  ap- 
pear of  very  minor  importance.  Thus  in  children  the  primary  lesions 
are  not  infrequently  on  the  elbows  and  knees,  about  the  mouth,  nose,  and 
the  other  natural  body  orifices.  Similar  extragenital  primary  lesions  are 
not  infrequent  in  exotic  syphilis,  but,  whereas  syphilis  is  not,  at  least  as 
a  rule,  autoinoculable,  frambesia  is,  and  from  the  primary  lesion  infec- 
tion may  be  carried  by  the  fingers  of  clothes  to  other  parts  of  the  body.  As 
in  syphilis,  so  in  frambesia,  the  infection  may  be  carried  from  person 
to  person  in  a  variety  of  ways.  Clothing,  bedding,  drinking  cups,  all  play 
a  role,  some  more  frequently  than  others.  The  common  oriental  custom 
of  wiping  the  fingers  upon  window  ledges,  door  posts,  chairs,  and  in  fact 
any  convenient  article  or  object,  is  surely  an  important  factor  in  the  spread 
of  this  and  other  infectious  diseases,  especially  syphilis  and  leprosy.  The 
role  of  insects  has  been  promulgated  by  many  and  investigated  by  a  few 
writers.  And,  as  Gudger  says,  the  theory  of  the  role  of  insects,  especially 
of  flies,  is  a  very  old  one.  Gudger  quotes  from  the  account  of  Koster's 
travels  in  Brazil  (1809-1815)  as  follows:  ''This  horrible  disorder  is 
contracted  by  inhabiting  the  same  room  with  the  patient,  and  by  inocula- 
tion; this  is  effected  by  means  of  a  small  fly,  from  which  every  precau- 
tion is  oftentimes  of  no  avail.  ...  If  one  of  them  chances  to  settle 
in  the  corner  of  the  eye  or  mouth,  or  on  the  most  trifling  scratch,  it  is 
enough  to  inoculate  with  bobas,  if  the  insect  comes  from  a  person  who 
labors  under  the  disease."  A  still  earlier  account  Gudger  quotes  from 
Stedman's  travels  (1796)  as  follows:  "Indeed,  if  a  fly,  which  has  been 
feeding  upon  the  diseased,  lights  upon  the  slightest  scratch  on  a  healthy 
person,  it  communicates  this  dreadful  disease."  Castellani's  experiments, 
while  not  at  all  conclusive,  hint  at  the  possibility  of  the  intermediary 
part  played  by  insects.  Robertson,  by  careful  attention  to  bodily  clean- 
liness among  yaws  patients,  and  by  smearing  their  sores  with  mercurial 
ointment,  has  prevented  the  spread  of  infection  among  hospital  patients, 


764  DISEASES  DUE  TO  PEOTOZOA 

and  he  suggests  that  this  result  has  been  due  to  the  fact  that  flies  could 
not  become  infected  by  feeding  at  the  lesions.  It  seems  from  the  collected 
evidence  that,  if  insects  are  able  to  convey  the  virus,  they  do  it  in  a  me- 
chanical way,  and  that  they  are  in  no  sense  hosts.  And,  when  we  know 
that  the  secretion  of  the  frambesial  sores  contains  the  treponemas,  it 
should  not  be  remarkable  if  insects  might  transmit  the  organism,  provided 
these  are  deposited  upon  open  wounds.  Still,  the  fact  that  in  experimental 
infection  it  is  necessary  to  scarify  deeply  and  rub  the  infected  material 
well  in  seems  to  indicate  that  insect  transmission  is  not  a  common  method. 
It  seems  that  the  sore-picking  habit  is  much  more  important.  An  oriental 
native  will  amuse  himself  for  a  long  time  picking  off  the  dried  secretions 
of  his  sores,  thereby  soiling  his  hands,  which  he  wipes  off  on  whatever 
object  is  near.  With  such  filthy  hands  he  fondles  his  children,  feeds 
them,  or  picks  their  sores,  and  is,  therefore,  much  more  able  than  the 
flies  to  spread  infection. 

Prophylaxis 

The  manner  of  transmission  of  frambesia  indicates  the  prophylactic 
measures  to  be  employed,  and  these  measures  are  entirely  similar  to  those 
to  be  taken  in  preventing  syphilitic  infection.  Persons  suffering  with 
yaws  should  be  isolated  until  their  lesions  are  healed,  and  their  clothes 
as  well  as  the  utensils  which  they  have  used  should  be  disinfected.  In- 
dividuals who  are  subjects  of  this  disease  should  on  no  account  be  allowed 
to  trade  in  the  market  places  where  they  can  contaminate  the  food  or 
the  dishes  of  eating  places.  Personal  cleanliness  on  the  part  of  the  un- 
infected, and  especially  careful  attention  to  even  small  cutaneous  lesions, 
will  prevent  infection  to  a  great  extent. 


Treatment 

Treatment  is,  as  a  rule,  very  satisfactory,  and  recovery  is  rapid.  Now- 
adays it  seems  that  Ehrlich's  salvarsan  will  do  much  to  simplify  and  hasten 
a  cure,  especially  if  it  be  followed  for  some  time  by  the  older  and  very 
satisfactory  potassium  iodid  or  mercury,  or  both. 

It  has  been  said  that  certain  individuals  do  not  react  well  to  anti- 
syphilitic  treatment,  and  that  many  of  these  react  well  to  decoctum  sar- 
saparillas  compositum. 

In  my  own  experience,  which  has  been  exehisively  with  children,  potassium 
iodid  has  been  used  for  internal  medication,  and  the  mercury  used  only  for  external 
and  local  applications — for  bathing  and  dressing  lesions.  Iodoform  has  also  been 
used  with  satisfactory  results,  either  as  a  powder  or  in  the  form  of  an  ointment. 
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Arsenic  preparations,  in  the  form  of  Fowler  s  solution,  or  atoxyl  may 
often  be  of  great  service,  particularly  the  latter,  which  may  approximate 
in  its  effects  those  produced  by  "606." 

For  the  primary  sores  little  need  be  done  beyond  cleansing  and  pro- 
tecting them,  best  by  bichlorid  dressings,  or  with  calomel,  or  iodoform 
powder.  Ulcers  should  be  treated  antiseptically  and,  if  necessary,  surgi- 
cally. It  is  possible  that  in  some  of  these  ulcerations,  which  are  quite 
resistant  to  treatment,  the  use  of  dilute  solutions  of  basic  fuchsin  sug- 
gested by  my  colleague.  Dr.  May,  will  be  of  value.  The  eosin  treatment 
has  failed  in  my  experience. 

In  convalescence  tonic  treatment  is  desirable. 
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CHAPTER   V 

DISEASES  DUE  TO  TROPICAL  CESTODES,  TREMATODES,  AND 

NEMATODES 

1.    TENIASIS 

Creighton  Wellman 

Infection  with  tropical  cestodes,  strictly  speaking,  is  not  a  very  com- 
mon condition,  although  the  cosmopolitan  tape  worms  are  abundant  enough 
throughout  tropical  and  subtropical  countries.  The  species  discussed  be- 
low may  be  considered  as  more  or  less  special  to  hot  countries. 

A.     Somatic  Teniasis 

The  invasion  of  the  tissues  with  larval  tapeworms  is  not  uncommon  in 
tropical  and  subtropical  countries,  and  cysticercoid  and  hydatid  diseases 
are  more  or  less  frequently  reported,  but  are  not  deserving  of  special 
description  as  tropical  infections.  Three  Dibothriocephalid  worms,  how- 
ever, should  be  particularly  mentioned  here. 

(1)  Sparganum  mansoni. — This  tapeworm,  in  the  plerocercoid  stage, 
has  been  reported  from  China,  Japan,  and  other  parts  of  the  far  East. 
The  parasites  are  variable  in  dimensions,  and  may  measure  8  cm.-36  cm. 
by  0.1  mm.-12  mm.  Similar  parasites  have  been  found  in  east  Africa 
and  British  Guiana. 

(2)  Sparganum  proUferum. — This  parasite  has  been  reported  from 
Japan  and  from  the  southern  part  of  the  United  States.  It  is  very  vari- 
able in  size  and  shape,  but  may  attain  1  mm.-12  mm.  by  2.5  mm. 

(3)  Sparganum  haxteri. — Measures  15  cm.  in  length  by  1  mm.  in 
breadth.    Keported  from  German  East  Africa. 

These  larval  tapeworms  have  been  found  under  the  peritoneum  in 
the  neigliborliood  of  the  kidneys,  in  the  iliac  fossir,  in  the  pleural  cavity, 
in  the  urethra,  beneath  the  conjunctiva,  and  in  the  subcutaneous  connec- 
tive tissue.  The  definite  host  has  been  thought  to  be  probably  a  carnivor- 
ous domestic  aninuil,  ])ossibly  the  dog,  cat,  or  pig.  Others  have  conjec- 
tured that  the  carrier  is  more  probably  an  aquatic  bird  or  fish.  Tumors, 
abscess,  etc.,  have  been  found  to  be  due  to  the  presence  of  the  parasite. 
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When  the  worms  invade  the  urinary  passages  symptoms  of  stricture,  pain, 
and  hematuria  are  described.  In  cases  of  infection  with  Sparganum  pro- 
liferum  the  parasites  are  found  encysted  in  the  subcutaneous  tissue  in 
large  numbers.  In  the  cases  reported  a  history  of  previous  intestinal 
teniasis  was  elicited.  S.  haxteri  was  found  in  an  abscess  in  the  thigh'  of 
a  Masai. 

Remedial  Measures 

The  treatment  of  this  condition  is  essentially  surgical.  When  the 
presence  of  Sparganum  mansoni  causes  excrescences  on  the  surface  of  the 
body,  these  should  be  removed  by  operation.  When  the  cavities  of  the 
body  are  invaded,  resulting  in  alarming  symptoms,  surgical  relief  should 
be  sought  if  the  cause  of  the  distvirbance  can  be  diagnosed.  As  for  the 
treatment  of  infection  w^ith  S.  proliferum,  the  cysts  containing  the  para- 
site may  be  easily  enucleated,  the  relief,  as  in  the  case  of  8.  mansoni  in- 
fection, being  sought  in  surgical  measures. 

Preventive  Measures 

Definite  prophylactic  measures  cannot  be  outlined.  In  view  of  the 
probable  method  of  transmission,  and  arguing  from  analogy,  avoidance 
of  uncooked  food,  especially  fish,  and  care  regarding  contact  with  domestic 
animals  should  be  enjoined. 

B.     Intestinal  Teniasis 

There  are  numerous  cestodes  inhabiting  the  intestines  of  man  which, 
while  often  reported  from  tropical  and  subtropical  countries,  have  no  claim 
to  be  regarded  as  in  any  way  peculiar  to  warm  climates.  Several  species, 
however,  may  be  regarded  as  more  or  less  directly  tropical  parasites.  These 
will  be  taken  up  in  order. 

(1)  Diplogonoporus  grandis. — This  Dibothriocephalid  parasite  has 
been  twice  found  in  Japan.  The  genital  organs  are  disposed  in  double 
series,  that  is,  two  sets  in  each  segment.  The  segments  themselves  are 
very  short  and  broad.  The  genital  pores  open  in  longitudinal  genital 
grooves.     The  uterus  has  only  two  prolongations  to  each  side. 

(2)  Taenia  africana. — The  scolex  is  very  small,  quadrilateral,  and 
unarmed,  being  provided  with  five  suckers,  one  of  which  is  apical.  The 
segments  are  broader. than  they  are  long.  The  genital  pores  are  irregu- 
larly alternate,  being  placed  at  the  borders  of  the  segments.  The  uterus 
has  from  fifteen  to  twenty  regular  prolongations.  The  eggs  are  spherical. 
It  has  been  reported  in  German  East  Africa.  I  have  a  headless  specimen 
of  what  is  probably  the  same  species  from  Rhodesia. 
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(3)  Twnia  philippina. — This  worm  measures  from  80  to  100  cm.  in 
length  hy  one  cm.  maximum  width.  The  head  is  cubical  and  unarmed. 
It  has  four  suckers.  The  parasite  was  found  by  Hare  in  a  prisoner  in 
Bilibid  prison  in  the  Philippines. 

(4)  Taenia  hremneri. —  The  segments  measure  about  28.6  by  8.5  ram. 
on  an  average.  The  head  is  not  known.  The  worm  was  found  in  a  Ful- 
lain  woman  in  Northern  Nigeria. 

(5)  Taenia  hominis. — The  scolex  measures  1.34  mm.  in  length  by  2 
mm.  in  breadth.  The  rostellum  is  imarmed.  The  edge  of  the  suckers  is 
marked  by  a  characteristic  surrounding  ridge.  The  entire  length  is  stated 
to  be  70  mm.  Form  of  the  genital  organs  not  known.  Reported  from 
north  of  Persia. 

(6)  Hymenolepis  nana. — The  head  is  minute,  the  rostellum  retractile, 
and  the  genital  pores  single,  marginal,  and  unilateral.  The  species  is 
very  small,  5-45  mm.  by  5-1  mm.,  the  segments  are  broader  than  long. 
The  uterus  nearly  fills  the  gravid  segments.  The  scolex  is  armed  with 
twenty  to  thirty  hooks.  It  has  a  pretty  wide  distribution  throughout 
the- tropical  and  subtropical  regions  of  both  hemispheres,  and  is  not  un- 
common in  the  southern  portion  of  the  United  States. 

(7)  Hymenolepis  diminuta. — The  head  is  small,  club-shaped,  and 
has  a  rudimentary  rostellum  with  four  suckers,  and  is  unarmed.  The 
worm  measures  from  20  to  60  cm.  in  length  and  about  3.5  ram.  in 
width  at  its  widest  point.  The  eggs  are  oval  and  measure  about  60  ii 
in  diameter.  It  is  reported  from  South  America,  as  well  as  various  tem- 
perate countries. 

(8)  Davainea  madagascariensis. — The  rostellum  is  armed  with  two 
rows  of  hammer-shaped  hooks,  and  the  suckers  are  also  armed  with  sev- 
eral rows  of  booklets.  The  head  is  retractile,  and  the  number  of  hooks 
about  ninety.  The  worm  is  about  25-30  cm.  by  1.5  mra.,  and  the  seg- 
raents  number  from  five  to  six  hundred  and  contain  calcareous  corpuscles. 
The  genital  pores  are  unilateral.  This  species  is  reported  from  widely 
separated  regions  of  the  old  and  the  new  world  tropics. 

(9)  Davainea  asiaiica. — This  species  measures  about  30  cm.  in  length 
and  is  composed  of  about  seven  hundred  and  fifty  segments.  The  seg- 
ments measure  0.16  mm.  by  1.78  mm.  The  posterior  nuirgin  of  each 
segment  qvorlaps  the  anterior  margin  of  the  following  segments.  The 
genital  pores  are  unilateral.  The  uterus  is  broken  up  into  sixty  to  sev- 
enty egg  masses  in  each  segment.     Reported  from  north  of  Persia. 

D.  grandis  is  quite  possibly  duo  to  eating  uncooked  fish.  Infection 
with  T.  africana  is  thought  to  arise  from  eating  the  raw  flesh  of  the  zebu. 
The  carrier  of  T.  hominis  is  not  known.  //.  nana  is  found  in  brown  and 
black  rats,  mice,  field  mice,  and  dormice,  as  well  as  in  man.  White  rats 
may  be  easily  infected.  The  worm  may  also  bo  directly  conveyed  from 
person  to  person,  and  autoreinfection  may  also  take  place.     Blanchard 
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has  su^ested  that  cockroaches  may  be  responsible  for  the  spread  of  D. 
m  adagasca  rie  }isis. 

Little  is  known  of  the  pathogenesis  of  several  of  the  foregoing  para- 
sites. H.  nana  invades  the  villi  of  the  intestines  and  is  said  to  injure 
the  follicles  of  Lieberkiihn.  According  to  Grassi,  it  may  bore  deeply  into 
the  intestinal  mucosa.  As  the  worms  are  very  numerous  the  effects  may 
be  severe.  Abdominal  pain,  occasional  diarrhea,  epileptiform  convulsions, 
headache,  and  various  nervous  symptoms  are  described.  At  autopsy  the 
mucosa  of  the  small  intestine  has  been  found  to  be  tumefied  and  hyper- 
emic. 

Remedial  Measures 

Male  fern  is  almost  a  specific  for  tapeworms.  Before  the  administra- 
tion of  the  remedy  the  patient  should  be  kept  upon  light  diet  for  a  couple 
of  days,  and  preferably  should  fast  for  the  last  twenty-four  hours.  The 
bowels  should  be  emptied  by  giving  castor  oil  or  Epsom  salts.  A  good 
routine  is:  empty  intestinal  canal,  castor  oil  the  night  before,  no  break- 
fast, anthelmintic  on  empty  stomach. 

The  male  fern  may  be  given  in  capsules  of  the  oleoresin,  one  fifteen- 
gi-ain  (1.0-gm.)  capsule  being  administered  every  ten  minutes  until  half  a 
dozen  have  been  taken.  Others  give  a  single  dram  (4.0  gm.)  dose.  In 
women  and  children  and  in  the  case  of  men  who  are  weakened  from  dis- 
ease much  smaller  amounts  should  be  used.  Riesman  warns  against  using 
castor  oil  for  expelling  the  worm  on  account  of  the  solubility  of  male  fern 
in  oils.     He  suggests  calomel  or  magnesium  citrate. 

After  treatment  has  been  given,  and  the  patient  allowed  to  rest  for  an 
hour  or  so,  another  dose  of  salts  should  be  administered  and  the  resulting 
stool  examined  for  parasites. 

The  parasites  should  be  passed  into  a  vessel  containing  warm  water, 
otherwise  the  nervous  organization  of  the  tapeworm  may  result  in  its 
breaking  in  two  and  the  head  being  left  unpassed.  To  avoid  this  some 
recommend  placing  gauze  on  top  of  the  water  in  the  vessel  to  catch  the 
worm  and  avoid  traction.  Under  no  circumstances  should  the  worm  be 
pulled  from  the  rectum.  If  it  breaks  and  the  head  is  left  in  the  bowel 
a  salt  enema  will  sometimes  result  in  its  expulsion.  In  case  the  head  is 
not  obtained  the  treatment  should  be  repeated. 

Extreme  weakness,  acute  inflammation  of  the  gastrointestinal  tract, 
grave  cardiac  or  renal  disease,  and  pregnancy  are  contraindications  to 
the  use  of  male  fern.  Overdoses  of  the  drug,  even  in  healthy  persons, 
may  set  up  vomiting,  diarrhea,  collapse,  blindness,  jaundice,  convulsions, 
etc. 

As  substitutes  pumpkin  seed,  Kamala,  oil  of  Filmaron,  kousso,  pome- 
granate root,  or  its  alkaloid,  pelletierin  (tannate),  may  be  given  instead. 
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Benzene  is  also  recommended.     Of  these  remedies  pnmpkin  seed  is  the 
only  one  which  can  be  safely  given  in  pregnancy. 

If  necessary,  tonics  and  supportive  treatment  should  follow  •  the  ex- 
pulsion of  the  worm,  with  iron  and  arsenic  if  anemia  is  present. 

Preventive  Measures 

Personal  cleanliness,  the  careful  cooking  of  fish  and  meat,  care  in 
the  selection  of  drinking  water,  and  avoidance  of  contact  of  natives  or 
animals  are  all  to  be  recommended.  Houses  should  be  kept  clear  of 
mice,  rats,  and  other  vermin,  and  such  should  be  destroyed.  In  addition 
to  infesting  rats  and  mice  in  its  adult  stage,  H.  diminuta  is  said  to  live 
in  its  cysticercus  stage  in  various  insects  (moths,  earwigs,  and  beetles), 
and  such  insects  should  accordingly  be  destroyed  in  houses.  One  should 
avoid  sleeping  in  the  same  bed  with  a  person  infected  with  H.  nana,  and 
in  endemic  districts  great  care  should  be  taken  to  keep  all  food  out  of 
the  reach  of  mice  and  rats.  Reisman  makes  the  excellent  suggestion  that 
something  regarding  the  methods  of  tapeworm  infection  and  avoidance 
be  put  in  school  textbooks  of  physiology  and  hygiene. 


2.    DISTOMIASIS 

Ckeighton  Wellman 

The  number  of  flukes  that  occur  in  man  in  tropical  countries  is  prob- 
ably much  larger  than  is  at  present  known  or  suspected.  In  many  warm 
countries  it  is  difficult  or  impossible  to  secure  necropsies,  and  many  cases 
while  alive  do  not  come  to  European  physicians.  A  number  of  species 
have,  however,  been  reported  from  various  parts  of  the  tropical  world. 

A.     Hepatic  Distomiasis 

Several  tropical  flukes  are  found  in  the  liver  and  bile  ducts  of  man. 
The  most  important  of  these  are  the  three  following: 

(1)  Opisthorchis  noverca. — This  fluke,  which  is  on  the  average  11 
mm.  by  2.5  mm.  in  size,  seems  to  be  rare  in  man,  only  having  been  found 
two  or  three  times  in  India. 

(2)  Clonorchis  sinensis. — This  fluke,  which  averages  alxiut  thirteen 
millimeters  long  by  3.3  broad,  is  found  throughout  the  Orient,  in  India, 
Japan,  Korea,  Formosa,  China,  Tonkin,  Mauritius,  etc. 

(3)  Clonorchis  endemicus  measures  6-13  mm.  in  length  by  1.8-2  mm. 
in  width.  The  eggs  measure  on  the  average  about  20  /<  by  15  f^  and  have 
a  flattened  operculum. 
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Opisthorchis  sinensis  inhabits  the  gall  and  bile  ducts  and  is  some- 
times found  in  the  pancreas  and  intestines.  Occasionally  the  infection 
is  very  heavy,  as  high  as  4,000  flukes  having  been  found  in  one  person. 
The  presence  of  the  flukes  results  in  inflammation,  dilatation,  and  sac- 
culation of  the  bile  ducts,  and  interstitial  hepatitis,  which  is  accompanied 
by  atrophy  and  fatty  degeneration  of  the  liver  cells.  The  functions  of 
the  liver  are  perverted  by  the  pathological  changes,  and  after  a  period  of 
enlargement  the  organ  becomes  atrophic.  The  symptoms  set  up  in  ex- 
tensive infection  are  chronic  diarrhea,  intermittent  jaundice,  and  later 
cachexia  accompanied  by  general  edema.  While  the  course  of  the  dis- 
ease is  prolonged,  yet  it  may  prove  fatal. 

In  cases  of  0.  noverca  the  parasites  appear  in  large  numbers  in  the 
bile  ducts,  which  are  in  consequence  thickened  and  sacculated.  C.  en- 
demicus  also  occurs  in  cats,  dogs,  pigs,  as  well  as  in  man.  The  symptoms 
set  up  are  diarrhea  and  enlargement  of  the  liver. 

Remedial  Measures 

Removal  of  the  patient  from  the  endemic  district  or  the  institution 
of  rigorous  measures  to  prevent  reinfection  are  logical  procedures.  Dif- 
ferent drugs  have  been  tried  without  success.  In  view  of  the  beneficial 
effects  reported  from  the  use  of  salol  in  hepatic  distomiasis  of  sheep,  this 
remedy  has  been  suggested  in  the  present  disease.  Probably  it  should  be 
tried  in  case  the  parasites  are  recognized  by  clinical  signs  or  by  ova  in 
the  feces.  The  various  so-called  cholagogues  have  also  been  recommended. 
Forchheimer  suggests  a  choleocystotomy  by  means  of  which  local  treat- 
ment may  be  carried  out. 

Preventive  Measures 

The  mode  of  infection  is  unknown,  and  no  specific  measures  can  be 
advised.  Cleanliness,  the  cooking  of  food,  and  the  boiling  of  water  are, 
of  course,  wise  on  general  principles.  Opisthorchis  noverca  is  said  to  be 
found  in  the  liver  of  dogs  in  India.  C.  endemicus  infests  cats  and  pigs 
besides  dogs. 

B.     Intestinal  Distomiasis 

A  number  of  tropical  trematodes  are  parasitic  in  the  intestines  of  man. 
The  most  important  of  these  are  as  follows: 

(1)  Gastrodiscus  hominis. — This  parasite  is  a  small  fluke  averaging 
about  6.5  mm.  in  length  and  3.5  in  breadth.  The  anterior  portion  is 
subcylindrical  or  roughly  conical,  while  the  posterior  portion  presents  the 
appearance  of  a  disk  flattened  and  concave  on  its  ventral  surface.     It  is 
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probably  not  a  regular  parasite  of  man,  but  is  doubtless  normally  depend- 
ent upon  some  common  mammal.  It  has  been  observed,  however,  in  an 
Assamese  from  Gowhatly  and  an  Indian  in  Tirhoot. 

(2)  Clonorchis  watsoni. — This  parasite  infests  man  in  West  Africa 
and  is  about  9  mm.  by  4.5  in  size.  Manson  believes  it  is  not  uncommon, 
especially  in  children.  Probably  similar  African  flukes,  e.  g.,  the  com- 
mon Angolan  antelope  fluke  described  by  Stiles  and  Goldberger  under  the 
name  Wellmanius  wellmani,  will  occasionally  be  reported  in  man. 

(3)  Fasciolopsis  huski. — This,  the  largest  known  trematode  infesting 
man,  averages  about  30  mm.  in  length  by  11  mm.  broad.  It  has  been 
reported  from  India,  Siam,  Sumatra,  China  (Canton),  and  Ilong  Kong.^ 

(4)  Fasciolopsis  rathouisi. — This  species  is  similar  to  F.  biiski,  but 
averages  only  17  mm.  in  length  by  9.5  mm.  broad.  It  occurs  in  China 
(where  it  is  called  Siau  San  Dzoong),  and  other  parts  of  the  far  East. 

(5)  Fasciolopsis  fiillerhorni  measures  from  30  to  50  mm.  long  by  14 
to  16  mm.  broad.  The  eggs  average  1  mm.  in  length  by  0.073  mm.  in 
width.  This  large  parasite  was  found  in  the  feces  of  a  Hindoo  in  Ham- 
burg. 

(6)  Fascioletta  ilocana  measures  from  4  to  6  mm.  in  length  by  0.75  to 
1.35  mm.  in  width.  The  eggs  measure  from  88.8  fx  to  114.7  pt  in  length 
by  53.5  /I  to  81.9  /i  in  breadth.  This  small  species  was  discovered  by 
Garrison  in  the  feces  of  man  in  Luzon,  Philippine  Islands,  in  1907. 

(7)  lieterophyes  heterophyes. — This  small  parasite,  which  measures 
only  about  1.5  by  5  mm.,  is  probably  of  wide  distribution,  having  been 
reported  from  such  widely  separated  countries  as  Egypt  and  Japan. 

Gastrodiscus  hominis  was  found  to  be  present  in  the  cecum  and  colon 
in  large  numbers,  the  mucous  membrane  showing  small  red  spots  where 
the  flukes  had  been  attached  by  means  of  their  suckers.  Clonorchis  wat- 
soni was  found  by  Watson,  on  post  moHem,  in  the  small  intestine,  the 
jejunum  being  full  of  flukes,  some  of  them  still  adherent  to  the  mucosa, 
which  showed  no  distinct  hemorrhages,  but  seemed  somewhat  congested. 
Before  death  the  patient  had  numerous  watery  stools,  deeply  colored  with 
bile  and  containing  many  adult  flukes.  Fasciolopsis  buski  is  parasitic  in 
the  duodenum  of  man,  and  its  presence  is  said  to  cause  fever  (with  tem- 
perature rising  as  high  as  106°  F.),  bloody  diarrhea,  emaciation,  lymph- 
adenitis, edema,  and  other  typhoid  symptoms.  It  is  in  many  instances 
fatal.  The  presence  of  F.  rathouisi  is  said  to  cause  diarrhea,  light-colored 
stools  of  very  offensive  odor,  tympanitis,  wasting,  and  occasionally  jaun- 
dice.    Among  the  Chinese  infection  with  this  fluke  is  thought  usually  to 

'  Apparently  very  similar  to  F.  busli  is  an  unnamed  trematode  described  by  Tlean- 
ley.  This  fluke  was  found  by  a  Chinese  physician  in  a  child  in  Hong  Kon>j  and  is  two 
inches  in  length  by  one-half  inch  in  breadth.  The  cuticle  is  armed  with  spines  and  the 
genital  organs  closely  resemble  those  of  F.  buski.  The  flukes  were  vomited  by  the 
patient. 
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cause  death.  Heterophyes  lieterophyes  inhabits  the  small  intestine,  usu- 
ally the  central  third  of  the  jejunum,  hut  does  not  seem  to  cause  serious 
symptoms. 

Remedial  Measures 

In  case  the  presence  of  intestinal  flukes  is  suspected  or  indicated  by 
the  patient's  passing  adult  worms  or  eggs,  some  anthelmintic,  such  as 
thymol,  male  fern,  eucalyptus  oil,  or,  as  some  recommend,  chloroform, 
may  be  given  while  the  patient  is  fasting.  Such  vermifuge  should  be 
preceded  by  a  laxative  and  followed  by  a  purge.  Such  treatment  is  spe- 
cially successful  in  the  case  of  Fasciolopsis  infection,  and  the  worms  are 
expelled  in  large  numbers.  The  purge  employed  may  be  Epsom  salts, 
although  when  eucalyptus  oil  is  employed  the  purgative  had  better  be 
castor  oil. 

Preventive  Measures 

The  life  cycles  of  G.  hominis  and  C.  watsoni  are  unknown,  but  prob- 
ably uncooked  food  or  infected  water  should  be  considered  as  dangerous. 
In  the  Orient  animals  should  not  be  allowed  near  or  about  dwellings. 
The  life  history  of  other  Paramphistomidse  suggests  that  avoidance  of  raw 
fruit  and  vegetables,  especially  water  cress,  and  boiling  water  before  drink- 
ing are  measures  to  be  adopted  in  endemic  regions.  F.  hu^hi  is  said  to 
be  very  common  in  South  China  in  pigs.  Living  in  proximity  to  these 
animals  should  be  avoided  and  cooking  food  and  boiling  water,  therefore, 
naturally  occur  to  one  as  sensible  prophylactic  measures.  Goddard  be- 
lieves that  uncooked  vegetables  or  raw  fruit  are  involved  in  the  spread  of 
F.  rathouisi.  It  is  probably  common  to  man  and  some  domestic  animal. 
Cleanliness,  cooked  food,  boiled  water,  and  keeping  animals  at  a  distance 
would  seem  wise  measures  against  the  spread  of  this  species.  As  H. 
heterophyes  seems  to  be  common  to  several  animals  besides  man  (having 
been  reported  in  dogs,  foxes,  kites,  etc.),  a  rational  prophylaxis  would 
consist  in  the  avoidance  of  these  animals,  and  in  cleanliness,  especially 
the  boiling  of  drinking  water  and  cooking  of  food. 


3.    ENDEMIC    HEMOPTYSIS 

Ckeighton  Wellman 

Paragonimv^  westermanni  measures  about  7  mm.-17  mm.  by  4  mm.- 
9  mm.  The  eggs  are  operculated  and  measure  about  0.9  mm.  by  .06  mm. 
The  conditions  arising  from  its  presence  in  the  lungs  are  often  seen  in 
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the  far  East,  and  two  cases  from  the  Pacific  coast  region,  one  reported 
by  myself,  have  been  observed.  My  own  case  came  from  Formosa,  where 
the  disease  is  endemic,  a  considerable  part  of  the  population  being  in- 
fected. It  is  probable  that  the  disease  will  gain  a  foothold  in  the  United 
States. 

The  infected  patient  usually  has  a  chronic  cough  which  is  occasionally 
accompanied  by  attacks  of  hemoptysis  and  often  a  considerable  degree  of 
anemia.  The  hemoptysis  may  be  slight  or  considerable.  The  lungs  are 
tunneled  by  the  parasites*  and  infiltrated  by  their  ova,  and  there  is  no 
hope  of  curing  the  condition.  Mild  cases,  if  reinfection  is  avoided,  may 
recover  spontaneously.  Palliative  and  symptomatic  treatment  with  gen- 
eral tonic  measures  are,  therefore,  all  that  can  be  aimed  at. 

Peeventive  Measures 

Sputum  and  other  discharges  containing  ova  should  be  burned.  In 
endemic  areas  water  should  be  boiled  before  drinking,  and  no  uncooked 
food  should  be  eaten.  As  domestic  animals,  such  as  cats,  dogs,  pigs,  etc., 
harbor  the  parasite,  both  in  the  Orient  and  here  in  the  United  States  as 
well,  association  with  these  should  be  avoided. 


4.     SCHISTOSOMIASIS 

Ckeighton  Wellman 

There  are  throe  species  of  Schistosotnum  known  to  affect  man  in  trop- 
ical and  subtropical  regions.  The  diseases  arising  from  the  presence  in 
the  tissues  of  these  different  worms  will  be  considered  separately. 

A.     Endemic  Hematuria 

This  disease  is  due  to  Schistosomum  hcematobium  and  is  found  in  Af- 
rica, Mauritius,  and  the  near  East.  8.  hcpmatohium  is  flattened  in  con- 
tour, and  the  male  measures  11  mm.-15  mm.  by  0.9  mm.-l.l  mm.  The 
female  is  rounded  and  measures  about  18  mm.-20  mm.  by  0.2  mm. -0.3 
mm.  The  eggs  are  oval  and  have  a  terminal  spine.  They  measure  about 
0.12  mm.-0.2  mm.  by  0.05  mm.-0.07  mm.  The  integument  of  the  male 
is  tuberculated.  The  parasites  are  found  in  the  portal  vein  and  its 
branches,  the  veins  of  the  bladder,  and  of  other  pelvic  organs.  The  fe- 
male deposits  her  eggs  in  the  smaller  veins,  especially  in  the  walls  of  the 
bladder,  and  these  eggs  escape  through  the  mucous  mend)rane  into  the 
lumen  of  the  bladder  and  are  passed  with  the  urine.  Other  organs,  notably 
the  liver  and  rectnm,  are  also  invaded. 
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The  conditions  set  up  by  the  presence  of  the  parasite  are  papillomatous- 
like  growths  in  the  mucous  membrane  of  the  bladder,  ulcers,  thickening 
of  the  bladder  walls,  etc.  Some  blood  is  usually  passed  with  the  urine, 
generally  to  be  seen  in  only  the  last  few  drops  passed.     Sometimes,  how- 


FiG.  1. — Schistosomal  papilloma  of  thk  Rectum.     Section  showing  ova  of  S.  hoematohium  in 

situ.     (After  Wellman.) 

ever,  the  hemorrhage  is  extensive  and  the  entire  contents  of  the  bladder 
may  be  colored  with  blood.  Urinary  fistulse,  calculi,  urethral  stricture, 
etc.,  may  be  produced.  In  many  cases,  however,  the  presence  of  the  para- 
site gives  rise  to  little  discomfort,  and  most  of  the  long  series  of  cases 
seen  by  me  in  West  Africa  were  of  a  mild  type. 

Remedial  Measures 

^No  specific  treatment  can  be  attempted.  Some  authors  have  advo- 
cated the  use  of  male  fern,  methylene  blue,  etc.,  but  results  do  not  appear 
to  be  encouraging.  As  Manson  observes,  the  treatment  resolves  itself 
into  that  of  chronic  cystitis.  Urotropin  in  doses  of  five  grains  (0.30  gm.) 
three  times  a  day  may  be  tried. 

In  a  long  series  of  cases  treated  by  me  in  West  Africa  I  found  excellent  results 
from  the  exhibition  of  hyoscyamus,  probably  on  account  of  its  sedative  effect  in  the 
prevention  of  vesical  tenesmus.  Where  the  hematuria  is  excessive,  adrenalin  may 
be  tried  to  control  it  and  sedatives  may  be  indicated  for  the  pain  which  is  some- 
times present. 
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Irrigation  of  the  bladder  with  a  boric  acid  solution  (1  per  cent.),  followed  by 
1 :5,000  solution  of  nitrate  of  silver,  has  been  very  beneficial  in  my  experience. 

Calculi,  fistulse,  stricture,  etc.,  should  be  dealt  with  surgically.  In 
severe  cases  rest  in  bed  and  tonics  are  indicated.  The  patient  should 
be  encouraged  to  take  much  liquid.  Nourishing,  non-irritating  food  should 
be  recommended,  stimulants  and  spices  being  avoided.  Overexertion  and 
other  excesses,  chill,  and  all  physiological  depression  should  be  guarded 
against.  I  have  found  that  the  administration  of  cod  liver  oil  is  usually 
of  great  benefit  in  this  chronic  and  exhaustive  disease. 


Preventive  Measures 

In  endemic  areas  one  should  avoid  bathing  in  streams,  pools,  and 
public  baths.  The  urine  and  feces  of  patients  should  be  destroyed  or 
disinfected.  Natives  should  be  specially  instructed  against  urinating 
into  streams  or  other  collections  of  water.  All  food  and  drinking  water 
should  be  cooked  or  filtered,  and  the  source  of  supply  furnishing  water 
for  bathing  and  other  domestic  purposes  should  be  carefully  inspected. 

B.     Intestinal  Schistosomiasis 

This  disease  occurs  in  Africa  and  tropical  America,  including  the 
West  Indies,  and  is  due  to  infection  with  Schistosomum  mansoni.  The 
male  measures  about  12  mm.  by  0.44  mm.,  and  the  female  about  14.5  mm. 
by  0.16  mm.     The  eggs  measure  146  /^  by  62  jw  and  have  a  lateral  spine. 

This  parasite  is  found  principally  in  the  mesenteric  veins.  The  eggs 
being  deposited  in  the  submucosa  of  the  intestines,  especially  the  rectum, 
give  rise  to  infiltration  and  papillomatoid  growths,  which  are  accompanied 
by  various  symptoms.  Diarrhea  and  dysentery  are  most  frequently  seen. 
Occasionally  other  organs,  notably  the  lungs  and  the  liver,  may  also  be 
affected.  In  case  of  such  latter  involvement  a  peculiar  fibroid  pneumonia 
and  cirrhosis  of  the  liver  are  found. 


Remedial  Measures 

As  in  the  case  of  endemic  hematuria,  no  specific  treatment  can  bo 
attempted,  and  palliative  measures  are  the  most  that  can  be  hoped  for. 

In  case  infiltrated  tumors  of  the  rectum  and  other  intestines  can  be 
felt,  these  should  be  treated  surgically.  Encmata  of  quinin  and  sodium 
hypochlorid  (1:100)  have  been  recommended  when  there  are  ulcers  low 
down  in  the  bowels. 
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Preventive  Measures 
These  are  the  same  as  those  for  the  prevention  of  endemic  hematuria. 
C.     Katayama  Diseask 

This  affection  is  caused  by  a  third  species,  which  probably  has  a  wide 
distribution  in  the  Orient  {Schisiosomum  japonicum).  The  male  meas- 
ures 9  mm.-12  mm.  by  0.5  mm.,  and  the  female  12  mm.  by  0.4  mm.  The 
eggs  measure  70  /a -75  ^by  45  /a-55  /*  ,  and  are  smooth  and  without  any 
prominent  spine.     The  integument  of  the  male  is  not  tuberculated. 

The  adult  parasites  seem  to  inhabit  the  smaller  blood  vessels  of  the 
mesentery,  and  the  ova  are  found  in  the  mucous  and  submucous  coats  of 
the  intestine  principally.  There  may  be,  however,  involvement  of  the 
liver,  mesenteric  glands,  pancreas,  and  almost  every  other  organ  of  the 
body,  including  the  brain.  The  bladder  has  not  been  shown  to  be  affected. 
When  the  brain  is  involved,  headache,  vertigo,  nervous  manifestations, 
Jacksonian  epilepsy,  and  paralysis  may  all  appear. 

Remedial  Measures 

As  in  the  case  preceding,  no  specific  treatment  is  available. 

Preventive  Measures 

Since  it  has  been  sho^vn  that  the  cat  is  a  carrier  of  S.  japonicum, 
destruction  of  these  animals  in  endemic  districts  should  be  insisted  on. 
Avoidance  of  uncooked  food  and  impure  water  is  also  to  be  considered. 

5.    FILARIASIS 

William  B.  Wherky 

The  failing  interest  of  the  medical  profession,  in  the  role  played  by 
animals  in  the  production  of  disease,  was  most  successfully  revived  when 
the  white  man  invaded  the  tropics.  One  by  one  the  causes  or  means  of 
transmission  of  many  hitherto  obscure  diseases  were  found  to  fall  into 
this  group.  The  precise  information  concerning  the  life  history  of  these 
parasites,  the  acquisition  of  which  necessarily  precedes  rational  prophy- 
laxis, was  largely  the  result  of  the  investigations  of  zoologists.  But  in 
many  instances  the  pages  record  the  labors  of  the  physician  in  the  far 
parts  of  the  earth. 
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FlLARIA    BaNCEOFTI 

Prophylaxis 

Through  the  brilliant  experiments  of  Manson  in  China,  Bancroft  in 
Australia,  Low  in  the  West  Indies,  and  James  in  India,  it  has  been  defi- 
nitely established  that  certain  mosquitoes  act  as  intermediate  hosts  for 
the  embryos  of  F.  hancrofti.  The  embryos  F.  noctuma,  circulating  with 
the  peripheral  blood  of  the  human  host,  are  taken  up  by  various  species 
of  Culex  and  Anopheles.  In  the  tissues  of  these  insects  they  develop  and 
undergo  a  metamorphosis,  which  necessarily  precedes  their  reintroduction 
into  a  human  host.  The  most  widely  distributed  of  these  mosquitoes  is 
Culex  fatigans,  var.  shusii,  a  voracious  night  feeder,  which  acts  as  inter- 
mediate host  in  Asia,  Australia,  the  West  Indies,  and  elsewhere.  James 
showed  that  Anopheles  rossi,  Culex  microanulatus,  and  Culex  albopictvs 
were  favorable  hosts  in  India.  According  to  Annett,  Button,  and  Elliott, 
F.  noctuma  undergoes  complete  metamorphosis  in  Anopheles  costalis  in 
West  Africa.  The  theory  that  infected  mosquitoes  reinoculate  the  hu- 
man host  during  a  subsequent  feeding  received  support  from  the  domain 
of  comparative  pathology.  Grassi  and  Xoe  were  able  to  produce  infec- 
tion in  muzzled  dogs  which  had  been  subjected  to  the  bites  of  mosquitoes 
infected  with  the  larvae  of  Filaria  immitis  (see  also  Fiilleborn,  1908a). 
Hence,  prophylaxis  here  coincides  with  that  against  malaria.  Protecting 
the  mosquitoes  against  infection,  by  screening  human  hosts,  is  almost  as 
important  as  culicidal  measures. 

Treatment 

The  treatment  of  the  various  lesions  resulting  from  the  obstruction  of 
the  lymphatics  has  perhaps  some  hope  of  now  being  transferred  from 
the  surgical  side  to  the  medical.  Attempts  to  kill  the  parasites  with 
thymol,  extractum  felicis,  methylene  blue,  benzoic  and  boric  acids,  sodium 
benzoate,  picric-nitrate  of  potash,  etc.,  have  been  abandoned  as  failures. 
The  usual  termination  of  hematochyluria  was  suicide ;  of  varicose  glands, 
recurrent  lymphangitis,  often  followed  by  elephantiasis. 

McDill  and  the  writer  treated  a  ease  of  hematochyluria  with  the  X-rays  and, 
at  the  suggestion  of  Musgrave,  cinchonized  her  before  applying  the  rays.  This 
patient  recovered.  The  embryos  disappeared  from  her  blood,  and  she  was  in  per- 
fect health  four  yeai*s  later. 

Wellman  and  Von  Adelnng  tried  this  method  with  apparent  success,  but  the 
latter  reported  on  its  failure  later  on. 

It  appears,  however,  that  recent  arsenical  preparations  kill  the  adult 
worms.     This  means  much,   for  the  early  destruction  of   the  parasites 
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promises  relief  from  many  hopeless  conditions  and  from  the  surgical  in- 
tervention which  is  so  often  the  last  resort.  O'Brien  killed  off  the  em- 
bryos F.  nocturna  from  the  circulation  of  a  Cingaleese  with  atoxyl;  and, 
as  they  did  not  reappear  during  a  year's  observation,  it  is  presumable 
that  the  parent  worms  were  killed.  This  case  received  intravenous  in- 
jections of  5  minims,  gradually  increased  to  40  minims,  of  a  5  per  cent, 
solution  in  sterile  saline.  It  was  given  at  first  every  three  or  four  days, 
and  later  every  day,  the  whole  treatment  lasting  about  six  weeks. 

Reichmann  gave  0.3  gm.  ''Ehrlich-Hata"  to  a  patient  suffering  from 
pleurisy  with  an  undetermined  filaria-like  worm  in  the  pleural  exudate. 
This  was  followed  by  recovery. 

Pilcher  and  Pilcher  treated'  a  white  female,  35  years  old,  who  de- 
veloped chyluria  four  years  after  leaving  the  tropics.  Chylous  urine  was 
secreted  from  the  left  ureter  only.  She  was  given  0.6  gm.  "606"  hypo- 
dermatically  without  any  marked  constitutional  derangement.  The  filarial 
embryos,  which  appeared  only  at  night  in  the  peripheral  circulation,  and 
hence  were  probably  the  embryos  of  F.  bancrofti,  disappeared  within 
twenty-four  hours  after  the  injection.  Between  the  sixty-eighth  and  sev- 
enty-second hours  following  the  treatment  the  urine  became  markedly 
chylous  and  contained  a  large  number  of  dead  embryos  and  thread-like 
adult  parasites. 

Werner  (1911)  reports  a  failure  after  the  intravenous  injection  of 
0.5  gm.  salvarsan.  The  F.  nocturna  were  not  diminished  in  numbers 
three  days  after  treatment. 

For  surgical  technique  in  connection  with  filariasis,  the  reader  is  re- 
ferred to  the  articles  of  Charles,  Werner,  Stokes,  and  Lanz. 

Dkacunculus  medinensis  (Guinea  Wokm,  Medina  Worm,  the  Woem 

OF  Phakaoh,  etc.) 

Prophylaxis 

The  idea  that  infection  with  the  guinea  worm  is  acquired  by  drinking 
polluted  waters  can  be  traced  back  to  antiquity.  O'Donovan,  who  ex- 
plored the  Merv  oasis,  records  the  statement  of  a  Khan  of  the  Turcomans, 
"that  anyone  who  drinks  the  stagnant  water  of  the  rain  pools,  or  that  of 
the  tanks  of  the  caravanserais  (in  southern  Bokhara),  is  certain  to  take 
into  his  system  the  egg  of  the  rishte,  which  will  then  infallibly  develop 
itself."  Several  observations  point  to  the  incubation  period  in  man  being 
from  eight  months  to  a  year. 

The  experiments  of  Fedschenko  in  Turkestan,  which  have  been  con- 
firmed by  Manson  and  Blanchard,  point  to  certain  fresh  water  Cyclops 
(Cyclops  quadricornis,  strenuus,  viridis,  bicuspidatus)  as  the  intermediate 
host.     The  filarial  embryos  escaping  into  water  pass  through  the  integu- 
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ment  and  into  the  body  cavity  of  the  Cyclops.  There  they  undergo  a 
metamorphosis  somewhat  similar  to  that  of  F.  noctuma  in  the  mosquito. 
Wenyon  confirmed  the  observation  of  Leiper,  that  the  addition  of  very 
dilute  hydrochloric  acid  caused  the  completely  metamorphosed  embryo  to 
desert  the  Cyclops — thus  simulating  the  probable  course  of  events  in  the 
human  stomach.  These  experiments  make  it  almost  certain  that  infection 
is  acquired  through  drinking  water.  However,  as  Plehn  was  apparently 
successful  in  infecting  a  monkey  by  feeding  the  undeveloped  larvaj,  one 
should  guard  against  more  direct  methods  of  infection,  as  well  as  adhering 
to  the  use  of  boiled  or  carefully  filtered  water. 

Treatment 

The  ancient  method  of  gradually  extracting  the  untreated  worm  by 
winding  it  on  a  split  stick  should  be  avoided.  Accidental  rupture  of  the 
parasite  is  followed  by  serious  results — intense  inflammation  and  sup- 
puration, often  followed  by  bone  necrosis,  septicemia,  or  contractions  and 
ankyloses. 

In  the  endemic  regions  natives  who  make  a  vocation  of  extracting  the 
worm  acquire  great  skill.  With  their  small  light  hands  they  knead  the 
worm  toward  the  opening  and  seldom  break  it.  According  to  Maclean, 
the  practice  of  douching  the  part  with  cold  water  to  aid  extraction  was 
universal  in  the  endemic  regions  in  India.  There  is  no  doubt  that  this 
practice  hastens  the  emptying  of  the  worm's  uterus,  and  so  minimizes  the 
dangers  inoident  to  extraction.  Manson  recommends  the  following  proce- 
dure :  the  site  occupied  by  the  parasite  should  be  douched  with  cold  water 
three  or  four  times  a  day,  and  in  the  meantime  protected  by  dressings 
wet  with  water.  As  a  result  of  this  stimulation  the  uterus  empties  itself 
more  rapidly.  Complete  evacuation  is  assured  when  the  worm  no  longer 
reacts  to  the  water  test.     Now  extraction  is  comparatively  easy. 

However,  the  method  of  Emily  is  perhaps  the  best  and  safest,  and  its 
value  has  been  amply  confirmed.  If  the  worm  is  protruding,  a  one  to 
one  thousand  solution  of  bichlorid  of  mercury  is  injected,  by  means  of  a 
fine  syringe,  into  its  body;  twenty-four  hours  later  it  may  be  extracted 
with  ease.  If  the  worm  is  not  visible,  a  few  drops  of  the-  same  solution 
are  injected  as  near  it  as  possible.  The  worm  dies  and  is  absorbed,  or 
may  then  be  extracted  with  the  aid  of  a  knife. 

FiLAEIA    LOA 

It  is  not  known  just  how  infection  with  F.  loa  takes  place.  The  weight 
of  evidence  points  to  /''.  diuma  as  the  embryo  of  F.  loa.  This  is  sup- 
ported by  Huffman,  who  studied  the  embryos  extracted  from  a  live  loa. 
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On  the  assumption  that  the  embryos  of  F.  loa  circulate  in  the  daytime, 
Manson  has  suggested  that  some  day-biting  insect,  such  as  the  Mangrove 
fly  (Chrysops  dimidiatus) ,  must  act  as  intermediate  host. 

It  seems  certain  that  F.  diurna  must  be  a  difiFerent  embryo  from  F. 
nocturna,  for  Annett,  Dutton,  and  Elliott  found  that  the  latter  developed 
in  Anopheles  costalis,  while  the  former  did  not. 

Brumpt  did  not  succeed  in  developing  F.  diurna  in  a  species  of  Glos- 
sina,  but  the  list  of  biting  flies  in  the  endemic  region  has  by  no  means 
been  exhausted.  That  the  disease  is  perhaps  only  acquired  in  "the  bush" 
may  follow  from  information  acquired  by  the  writer  from  Dr.  Emil  Blun- 
den,  long  a  missionary  at  Batanga,  German  Cameroon,  West  Africa.  He 
felt  that  there  was  much  a  prioi'i  evidence  that  loa  infection  followed  the 
bites  of  certain  flies,  and  cited  as  evidence  that,  according  to  his  observa- 
tions, when  women  accompanied  their  husbands  on  itinerary  expeditions 
they  were  severely  bitten  by  flies,  and  that  all  these  women  who  travel 
about  much  become  infected  with  loa.  Their  husbands,  who  lead  a  more 
active  life,  are  less  severely  bitten,  and  often  escape  infection.  Further, 
the  wives  of  government  ofiicials  who  stay  at  home  escape  infection. 

Treatment 

Usually  the  presence  of  the  loa  is  not  suspected  until  it  is  seen  mak- 
ing its  way  beneath  the  skin  of  the  body  or  extremities,  or  under  the  con- 
junctiva. Its  passage  beneath  the  conjunctiva  is  usually  accompanied  by 
a  stinging  pain  and  slight  edema.  Persons  harboring  the  loa  usually 
complain  of  the  repeated  appearance  of  single  or  multiple  swellings  on 
various  parts  of  the  body — especially  the  extremities.  These  are  the 
so-called  "Calabar  swellings."  Manson  has  brought  forward  evidence  to 
show  that  these  are  due  to  the  subcutaneous  discharge  of  the  embryos  of 
the  loa — the  resulting  edema  being  analogous  to  that  following  the  rup- 
ture of  the  Medina  worm.  In  the  case  of  the  loa,  hoAvever,  the  swelling 
is  transitory.  Taken  altogether,  the"  symptoms  hardly  call  for  medical 
treatment.  However,  it  is  customary,  particularly  in  the  case  of  neuras- 
thenic whites,  to  remove  the  parasites  one  after  another,  as  opportunity 
offers.  When  one  appears  beneath  the  skin  or  conjunctiva,  it  is  seized 
and  held  by  forceps  while  cocain  is  applied.  Then  it  is  cut  down  upon 
and  removed.  This  should  be  done  without  rupturing  the  parasites,  for 
rupture  is  followed  by  intense  local  edema  which,  in  the  case  of  the  eye, 
is  uncomfortable,  and,  though  not  dangerous,  requires  treatment  for  three 
or  four  days. 

Perhaps  rupture  of  the  male  is  not  followed  by  edema.  Dr.  Blunden 
ruptured  a  loa  while  removing  it  from  the  conjunctiva,  and  there  fol- 
lowed an  intense  edema.  This  worm  was  one  of  the  female  loas  described 
bv  Huffman  and  the  writer. 
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FiLARIA  PeBSTANS 

Wellman  found  what  he  believed  to  be  developmental  forms  of  this 
filaria  in  ticks  (Ornithodorus  moubata)  fed  on  infected  blood.  His  ex- 
periments were  performed  with  ticks  bred  from  eggs  and  conducted  more 
carefully  than  those  of  Feldman.  Fiilleborn  (1908b)  was  unable  to  con- 
firm these  observations,  and  also  had  failures  with  Stegomyia  fasciata, 
Culex  pipiens,  and  Pulex  irritans.  He  refers  to  the  work  of  Noe,  who 
had  reported  the  metamorphosis  of  the  Filaria  Grassi  of  dogs  in  a  tick. 


6.    OTHER   NEMATODE   INFECTIONS 

Creighton  Wellman 

The  cosmopolitan  roundworms,  such  as  Ascaris  lumhricoides,  Oxyuris 
vermicularis,  Trichinella  spiralis,  etc.,  may  be  found,  often  in  enormous 
numbers,  throughout  the  tropics.  Still,  such  species  cannot  be  consid- 
ered as  in  any  way  special  to  hot  climates.  The  following  forms,  how- 
ever, merit  special  attention  in  a  work  devoted  to  the  treatment  of  trop- 
ical diseases. 

A.     Hookworm  Disease 

This  infection  is  a  frequent  cause  of  anemia  and  death  in  the  tropics. 
In  one  district  in  tropical  Africa  investigated  by  me  thirteen  per  cent, 
of  the  population  were  infected.  In  addition  to  the  old  world  hookworm 
(Anchylostoma  duodenale)  I  found  in  the  same  district  the  new  world 
form  (Necator  americanus)  as  well.  This  last  form  seems  to  be  almost 
cosmopolitan,  as  it  was  sent  to  me  from  East  Africa  and  Rhodesia  and 
has  been  reported  from  South  America,  Australia,  the  Philippines,  and 
other  parts  of  the  far  East,  as  well  as  from  the  United  States  and  Europe. 

The  human  species  of  hookworms  are  very  similar  in  general  appear- 
ance and  are  elongated  cylindrical  worms,  the  mouth  l)eing  provided  with 
six  papillae  and  the  esophagus  not  forming  a  distinct  bulb.  The  males 
are  provided  with  a  caudal  bursa.  The  two  forms  may  be  briefly  diag- 
nosed as  follows: 

(1)  Anchylostoma  duodenale. — This  worm  measures  about  8  mra.- 
11  mm.  by  0.4  mm.-0.5  mm.  (male),  and  the  female  10  mm.-13  mm.  by 
1  mm.  The  eggs  measure  64yM-72  ^i  by  36  /^-46  K  The  buccal  capsule  is 
provided  with  four  ventral  hooks  and  two  dorsal  teeth.  The  tail  of  the 
female  is  armed  with  a  delicate  spine.  That  of  the  male  with  a  trilobate 
bursa  having  eleven  ribs  and  two  spicules.    The  bursa  has  a  dorsomedian 
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lobe  and  prominent  lateral  lobes  united  by  a  ventral  lobe.  The  dorsal  ray 
divides  at  a  point  about  two-thirds  its  length  from  the  base,  and  each 
branch  is  tridigitate.  This  is  the  old  world  hookworm,  A  number  of 
species  similar  to  this  and  the  following  occur  in  animals. 

(2)  Necator  americanns. — The  males  measure  about  7  mm.-9  mm.  by 
0.3  mm. -0.35  mm.,  and  the  females  9  mm. -11  mm.  by  0.4  mm. -0.5  mm. 
The  eggs  measure  52  /^-61  //  by  32  /t-38  M-    The  dorsal  lobe  of  the  male 


Fig.  2. — Hookworm    Eggs    Obtained    by    Centrifugalization    of    Feces.     (After    Bass.) 

caudal  bursa  is  short  and  divided  at  the  tip.  The  dorsal  ray  is  divided 
to  the  base  and  the  tips  are  bipartite.  There  is  one  pair  of  semilunar 
ventral  buccal  plates,  smaller  than  in  A.  duodenale.  A  dorsal  conical 
median  tooth  projects  into  the  buccal  cavity.  There  are  also  one  pair  of 
dorsal  and  one  pair  of  ventral  submedian  lancets  deep  in  the  buccal  cap- 
sule.    This  is  the  new  world  hookworm. 

The  worms  inhabit  the  small  intestine.  They  are  found  most  abun- 
dantly in  the  jejunum,  but  they  also  occur  in  the  duodenum  and  ileum. 
They  attach  themselves  firmly  to  the  mucous  membrane  of  the  intestine, 
but  are  sometimes  found  free  in  the  canal.  The  eggs  are  excreted  with 
the  feces  and  may  retain  their  vitality  for  long  periods,  especially  under 
conditions  of  moisture,  warmth,  and  darkness.  Sunlight  and  desiccation 
destroy  them.  On  one  occasion  I  observed  the  larvae  free  and  escaping 
from  eggs  in  recently  passed  feces,  which  is,  so  far  as  I  know,  a  novelty. 

The  most  usual  mode  of  infection  is  through  what  is  known  as  ground 
itch.  In  the  case  of  barefooted  natives  in  regions  where  the  disease  is 
endemic  the  larvae  which  have  been  hatched  out  in  mud  or  slush  from 
polluted  soil  penetrate  the  skin  of  the  feet  and  legs  and  produce  a  der- 
matitis which  afterward  becomes  vesicular  and  later  pustular.  The 
larvae  giving  rise  to  this  condition  penetrate  the  skin  and  subcutaneous 
tissues,  and  enter  the  blood  vessels,  from  whence  they  are  carried  to  the 
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lungs.  From  here  they  pass  by  way  of  the  bronchioles,  bronchi,  and 
trachea  to  the  larynx.  From  the  larynx  they  pass  into  the  throat,  down 
the  esophagus,  through  the  stomach,  and  into  the  small  intestines,  the 
site  of  their  normal  habitat. 

In  West  Africa  ground  itch  is  not  uncommon  in  the  districts  where 
the  hookworm  occurs.  The  native  black  is  most  often  affected,  but  suf- 
fers less  from  the  effects  of  the  disease  than  does  the  European.  The 
conditions  set  up  by  tlie  presence  of  the  parasite  are  often  serious.  Pain 
and  uneasiness  in  the  abdomen,  usually  with  some  tenderness,  headache, 
and  dizziness,  and  a  capricious  appetite,  are  usually  complained  of.  There 
may  be  nausea,  vomiting,  and  some  fever.  The  patient  tires  easily  and 
there  is  anemia  and  later  edema.  Heart  weakness  often  is  marked.  The 
patient  may  remain  plump,  but  muscular  weakness  is  very  pronounced. 
Infantilism  and  retarded  mental  development  are  common  results  of  in- 
fection in  the  young.  In  fatal  cases  fatty  degeneration  of  the  paren- 
chymatous organs  is  found  at  autopsy. 


Remedial  Measures 

As  Dock  and  Bass  in  their  excellent  monograph  point  out,  "It  is  im- 
portant to  understand  the  conditions  that  must  be  met  in  the  treatment 
of  hookworm  infection."  We  must  remember  that  the  worms  are  in  the 
small  intestine,  their  heads  imbedded  in  the  mucosa,  and  their  bodies 
surrounded  by  mucus  and  food.  Therefore,  the  gut  must  be  cleansed  and 
emptied  of  food  and  mucus  and  the  anthelmintic  brought  into  direct 
contact  with  the  worms  before  we  can  hope  to  expel  them. 

A  number  of  drugs  have  been  recommended  for  the  expulsion  of  the 
parasite.  Among  these  are  thymol,  oil  of  eucalyptus,  betanaphthol,  tur- 
pentine, etc.  Thymol  has  been  found  to  be  the  most  effective  and  prac- 
tical of  these  remedies,  and  should  always  be  chosen  unless  the  patient 
has  some  idiosyncrasy  which  prevents  him  from  taking  it.  Before  taking 
the  drug  the  patient  should  fast  during  the  whole  or  part  of  the  preced- 
ing day,  and  the  night  preceding  the  administration  of  the  thymol  he 
should  have  a  generous  dose  of  Epsom  or  other  salts. 

The  thymol  should  be  administered  upon  an  empty  stomach  and  should 
consist  of  forty  to  sixty  grains  (3.0  to  4.0  gm.)  divided  into  three  por- 
tions, taken  about  an  hour  apart.  An  hour  after  tlie  last  portion  has  been 
taken  a  second  dose  of  Epsom  (or  other)  salts  should  be  given.  Kot  less 
than  GO  grains  (4.0  gm.)  should  be  given  an  adult,  unless  great  weakness 
is  present,  and  children's  doses  should  Ix^  in  proportion. 

The  following  table  of  doses  from  Ashford  and  King  is  recommended 
by  Stiles,  and  also  Dock  and  Bass,  as  being  a  safe  and  practical  guide: 


794  DISEASES  DUE  TO  TROPICAL  CESTODES 

Ages  Grains 

Under  5  years  old  (in  size) 7^4 


5  to  10 

10  to  15 

15  to  20 

20  to  60 

Over    60 

iV2 
15 

(1.0) 

30 

(2.0) 

45 

(3.0) 

60 

(4.0) 

30-45 

(2.0  to  3.0) 

It  is  well  to  triturate  the  thymol  thoroughly  with  sugar  of  milk  be- 
fore administering  it.  The  thymol  being  soluble  in  fats,  alcohol,  ether, 
glycerin,  vinegar,  chloroform,  etc.,  these  substances  should  not  be  ingested 
during  the  treatment  lest  the  patient  show  symptoms  of  thymol  poisoning. 

As  regards  time  of  administration,  Stiles  and  Dock  and  Bass  all  ad- 
vise choosing  Sunday  as  being  convenient  to  working  people,  school  chil- 
dren, etc.  Dock  and  Bass  recommend  the  following  instructions  to  be 
given  the  patient : 

All  of  Saturday,  milk  or  other  light  diet. 

Saturday  night,  1  ounce   (32.0  gm.)   sodium  sulphate. 

Sunday,  6  A.  M.,  20  (1.3  gm.)  grains  thymol. 

Sunday,  7  A.  M.,  20  (1.3  gm.)  grains  thymol. 

Sunday,  8  A.  M.,  20  (1.3  gm.)  grains  thymol. 

Sunday,  10  A.  M.,  1  ounce  (32.0  gm.)  sodium  sulphate. 

Drink  nothing  but  a  little  water  until  4  P.  M.  and  remain  in  bed. 

After  4  P.  M.  rise  and  eat  what  you  want  and  do  what  you  like. 

It  is  usually  best  to  repeat  the  treatment  in  about  a  week  or  ten  days. 
Three  or  even  more  treatments  may  be  necessary. 

The  symptoms  of  thymol  poisoning  which  may  supervene  if  a  solvent 
of  the  drug  be  accidentally  taken  are  lassitude,  headache,  vertigo,  ring- 
ing in  the  ears,  nausea,  cardiac  weakness,  etc. 

For  the  anemia  and  debility  remaining  subsequent  to  the  specific  treat- 
ment, iron  should  be  administered.  Blaud's  pill  or  the  tincture  of  iron 
has  been  found  in  my  experience  to  be  the  most  effective.  The  latter  may 
be  pleasantly  taken  in  lemonade.  In  the  case  of  children  syrup  of  the 
iodid  of  iron  may  give  more  satisfactory  results  than  the  preparations 
just  mentioned. 

In  case  oil  of  eucalyptus,  turpentine,  male  fern,  podophyllin,  kero- 
sene, or  betanaphthol  are  used  to  expel  the  worms,  the  same  elementary 
treatment  should  be  employed  as  when  thymol  is  used. 

Preventive  Measures 

In  the  words  of  Dock  and  Bass,  the  problem  of  hookworm  prophylaxis 
involves  the  following  essential  elements : 

"1.     Stopping  the  danger  of  infection  by  exterminating  the  mature 
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worms  in  the  bodies  of  liiiman  beings  in  order  to  check  the  supply  of  eggs 
at  the  source. 

"2.  Preventing  the  growtli  and  existence  of  larvae  in  the  places  where 
they  develop. 

"3.  Preventing  infection  by  larvae  that  have  developed."  For  larvae 
will  develop  in  spite  of  all  efforts  that  can  be  put  forth  at  this  stage  of 
our  sanitary  knowledge  and  influence. 

The  great  mistake  often  made  is  to  treat  only  those  with  severe  evi- 
dences of  the  disease  and  to  allow  "hookworm  carriers"  to  go  about  un- 
diagnosed and  untreated  in  endemic  areas.  All  affected  persons,  whether 
sick  or  apparently  well,  should  be  examined  and  treated. 

The  prevention  of  soil  pollution  is  of  the  greatest  importance.  Among 
the  greatest  needs  of  civilized  and  semicivilized  communities  as  measures 
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FlQ.  3. — Wet  System  Sanitary  Privy.  (After  Lumsden,  Roberts,  and  Stiles.)  The  container 
is  an  ordinary  barrel  sunk  in  the  ground.  The  antisplashing  device  is  niadcof  wotxl.  The 
water  in  the  container  should  be  coated  with  a  film  of  petroleum  to  prevent  mosquito 
breeding. 


to  prevent  soil  pollution  is  some  means  to  provide  for  the  proper  dis- 
posal of  feces.  In  many  countries  sanitary  privies  may  be  devised  and 
property  holders  required  to  build  and  maintain  the.-?e.  The  specifications 
worked  out  by  the  officers  of  the  United  States  Public  Health  and  Marine 
Hospital  Service  are  simple,  and  the  buildings  inexpensive,  and  these 
are  recommended  to  Boards  of  Health  and  Colonial  Medical  Officers. 
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Drainage  is  also  of  value  as  an  antihookworm  measure,  and  deep 
mines  where  drainage  is  impossible  should  be  disinfected  with  common 
salt,  or  possibly  even  more  cheaply  by  some  of  the  sulphuretted  waste 
products  of  the  mine  itself. 

As  other  methods  of  infection  besides  the  one  above  described  are 
probably  involved  in  the  spread  of  hookworm,  care  should  also  be  taken 


Fig.  4. — An  Unsanitary  Privy,  Open 
IN  Back.     (After  Stiles.) 


Fig.  5. — A  Dry  System  Sanitary  Privy.  (After 
Stiles.)  The  door  should  be  kept  closed,  the 
ventilators  screened  to  keep  out  flies,  and  the 
seats  provided  with  hinged  lids. 


regarding  cleanliness  of  the  hands,  food,  and  water.  The  water  should 
be  boiled  or  filtered,  and  uncooked  food  should  be  avoided.  It  has  been 
shown  that  the  feces  of  flies  which  have  fed  upon  infected  stools  may 
contain  the  ova  of  intestinal  parasites.  Screening  of  houses,  or  at  least 
of  food,  is,  therefore,  indicated.  Finally,  education  in  this  as  well  as 
in  all  other  sanitary  movements  is  of  the  greatest  importance.  The  ob- 
ject lesson  of  what  has  been  accomplished  among  an  ignorant  and  back- 
ward race  in  Porto  Rico  furnishes  hope  for  all  who  are  charged  with 
hookworm  extermination. 


B.     Cochin  China  Diarrhea 

This  parasite  has  a  geographical  distribution  closely  coinciding  with 
that  of  hookworm.  The  worm,  Strongyloides  stercoralis,  is  heterogene- 
ous in  its  development  and  several  stages,  which  were  formerly  thought 
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to  be  different  parasites,  are  found  in  man.  The  heterogamy  of  Stron/jy- 
loides  stercoralis  has  resulted  in  much  confusion  regarding  its  name.  It 
is  seen  in  two  forms:  (1)  The  parasitic  generation  measures  about  2.2 
mm.  by  .034  mm.  The  cuticle  is  finely  striated.  The  mouth  has  four  lips, 
the  esophagus  is  cylindrical  and  about  one-third  the  length  of  the  body. 
The  anus  opens  near  the  posterior  extremity,  the  vulva  at  the  posterior 
third  of  the  body.  The  eggs  average  about  .055  mm.  by  .032  mm.  This 
generation  is  either  parthenogenetic  or  hermaphroditic.  (2)  The  free 
living  generation  is  sexually  differentiated.  The  body  is  smooth  and  the 
mouth  has  four  lips.  The  esophagus  is  short  with  a  double  rhabditoid 
dilatation.  The  females  measure  about  0.7  mm.  by  .035  mm.,  the  males 
1  mm.  by  .05  mm.,  and  the  ova  .07  by  .045  mm. 

The  exact  role  played  by  the  parasite  in  the  production  of  disease  is 
not  well  understood,  but  most  authors  agree  that  it  gives  rise  to  diarrhea, 
especially  when  the  infection  is  heavy.  It  has  also  been  shown  recently 
that  the  worms  may  invade  other  parts  of  the  body  and  cause  serious 
symptoms  and  even  death.  The  worms  bore  into  the  mucous  membrane 
of  the  intestine  and  also  into  the  glands  of  Lieberkiihn.  The  eggs  de- 
velop in  the  wall  of  the  intestine  and,  therefore,  only  exceptionally  ap- 
pear in  the  feces.  The  mode  of  infection  is  not  known,  although  it  has 
been  supposed  that  in  this  respect  S.  stercoralis  resembles  hookworm. 

Remedial  Measures 

In  view  of  the  fact  that  the  worms  burrow  into  the  mucous  mem- 
brane of  the  intestine,  treatment  is  unsatisfactory.  Various  anthelmin- 
tics have  been  used,  but  without  much  success.  Small  doses  of  thymol 
long  continued  seem  to  have  given  the  best  results. 

Preventive  Measures 

Probably  the  prophylaxis  should  be  the  same  as  that  against  hook- 
worm. 

C.     Tkichocephaliasis 

Trichocephalus  trichiuris,  commonly  known  as  whipworm,  is  very 
common  in  warm  regions,  in  some  districts  over  half  the  inhabitants  be- 
ing infected.  The  worm  measures  from  40  to  45  mm.  (male),  and  from 
45  to  50  nmi.  (female)  in  length.  The  eggs  arc  longly  oval,  brownish  in 
color,  thick-shelled,  with  a  clear  plug  at  each  end,  and  measure  about 
50  yu  by  23  //. 

The  worms  are  found  in  the  cecum,  more  rarely  in  the  vermiform 
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appendix.  The  effects  on  the  host  are  not  thought  to  be  serious,  although 
many  authors  consider  that,  as  the  anterior  extremity  of  the  worms  is 
often  found  buried  in  the  intestinal  mucosa,  the  presence  of  the  worms 
may  facilitate  the  entry  of  secondary  bacterial  invaders,  and  lead  to  in- 
testinal disturbances,  appendicitis,  enteritis,  etc.  The  received  ideas  as 
to  the  innocuousness  of  T.  trichiuris  would  seem  to  need  revision  since 
the  published  fatal  cases  of  MusgTave,  Clegg  and  Polk,  and  of  Jamieson 
and  Lauder.  The  pathology  of  such  cases  appears  to  consist  of  a  severe 
secondary  anemia.     Monkeys  and  lemurs  are  also  hosts  of  this  species. 

Remedial  Measures 

Anthelmintics  may  be  tried,  although  it  seems  to  be  the  consensus  of 
opinion  among  those  who  have  studied  the  parasite  that  it  is  impossible 
to  expel  it  with  any  degree  of  thoroughness.  Male  fern,  santonin,  or 
thymol  will  always  rid  the  patient  of  part  of  the  worms.  Musgrave  and 
others  recommend  benzene  irrigations,  1-4  drams  (15  to  60  c.  c.)  to  the 
quart  of  water.  Riesman  considers  that,  "unless  it  can  be  definitely  proved 
that  the  worms  are  causing  disturbances,  it  is  best  not  to  persist  in  at- 
temps  at  their  removal." 

Preventive  Measures 

Cleanliness,  a  pure  water  supply  (or  at  least  boiling  or  filtering  of 
suspicious  water),  and  the  avoidance  of  pets  which  harbor  the  worm  are 
all  to  be  kept  in  mind. 

D.     Stkongylosis 

Several  small  worms  belonging  to  the  genera  Strongylus  and  Tricho- 
strongylus  have  been  reported  from  the  tropics  as  occurring  in  man. 

(1)  Strongylus  subtilis. — The  males  of  this  small  worm  measure 
about  4-5  mm.  by  .09-.07  mm.  The  female  measures  5.6-7  mm.  by  .09 
mm.     The  eggs  are  oval,  with  thin  shells,  and  resemble  hookworm  ova. 

(2)  Strongylus  gihsoni. — The  male  measures  21  mm.  in  length  and 
has  the  anus  0.2  mm.  and  the  vulva  0.5  mm.  from  the  tip  of  the  tail. 
The  eggs  measure  110  //  by  53  /4. 

(3)  Trichostrongylu^  instahilis. — The  male  measures  4  to  5  mm.  in 
length  by  about  .08  mm.  in  breadth  at  its  greatest  diameter.  The  female 
measures  5  to  6  mm.  in  length  by  about  .09  in  thickness.  The  anus  is 
about  .07  mm.  and  the  vulva  about  1.2  mm.  in  front  of  the  posterior  ex- 
tremity. The  eggs  measure  72-80  //  by  40-43  /i.  The  life  history  is  un- 
known. 

(4)  Trichostrongylus  probolurus. — The  male  measures  4.5-5.5  mm. 
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long  by  .08  mm.  at  its  greatest  diameter,  and  the  female  4.5-6  mm.  by 
1.15,  the  anus  being  .05  mm.  and  the  vulva  1.25  mm.  in  front  of  the  pos- 
terior extremity.  The  eggs  measure  76-80  jx  by  43-46  //.  The  life  his- 
tory is  unknown. 

(5)  Trichostrongylus  vitrinus. — The  male  measures  4  to  5.5  mm. 
long  by  .085  mm.  thick  at  its  greatest  diameter.  The  female  measures 
5  to  6.5  mm.  long,  while  the  vulva  is  1.15-1.25  mm.  in  front  of  the  pos- 
terior extremity.  The  eggs  measure  84-90  pi  by  46-50  pi.  The  life  his- 
tory is  unknown. 

S.  suhtilis  occurs  in  camels  and  men  in  Egypt  and  the  Orient.  T. 
instahilis  and  T.  proholurus  are  normally  parasites  of  sheep,  antelopes,  and 
dromedaries,  the  former  occurring  also  in  monkeys.  Possibly  the  unde- 
termined nematode  embryo  found  by  myself  in  the  blood  stream  of  a 
West  African  negro  is  to  be  referred  to  some  such  worm  as  the  above. 
In  such  an  event  the  life  history  probably  resembles  that  of  hookworm. 

No  particular  ill  effects  have  been  noticed  from  the  presence  of  these 
parasites  in  the  intestine. 

Remedial  Measures 

The  worms  are  delicate  and  probably  any  vermifuge  followed  by 
a  purgative  would  expel  them. 


E.       ESOPHAGOSTOMIASIS 

Several  species  of  CEsophagostomum  have  been  found  in  man  in  the 
tropics,  as  follows : 

(1)  Q^Jsophagostomum  hrumpti. — The  female  only  is  known  and 
measures  8.5-10.2  mm.  by  0.295-0.325  mm.    Reported  from  West  Africa. 

(2)  CEsophagostomum  stephanostomum  var.  thomasi. — This  worm 
from  Soiith  America  is  similar  in  its  structural  characters  and  habits  to 
the  foregoing.  It  has  been  suggested  that  some  of  Ihe  forms  of  tropical 
anemia  in  Central  and  South  America  may  be  due  to  such  worms  as  this. 
The  species  under  discussion  has  been  studied  carefully  and  causes  cystic 
nodules  in  the  walls  of  the  intestine.  Romanoviteh  has  reported  septi- 
cemia in  a  monkey  caused  by  esophagostomiasis. 

(3)  CEsophagostomum  apiostomum. — This  species  resembles  Xecator 
americanus  rather  closely  in  size  and  general  macroscopic  appearance, 
but  lacks  the  characteristic  crook  at  the  anterior  end  of  the  body,  and 
possesses  a  terminal  mouth  which  is  surrounded  by  seta?  which  protrude 
through  its  aperture. 

Leiper  has  noted  extensive  diarrhea  and  scouring  in  many  of  the 
lower  animals  caused  by  various  species  of  CEsophagostomum,  but  points 
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out  that  in  the  tropics  the  cysts  and  lesions  of  the  epithelium  associated 
with  the  presence  of  these  worms  in  man  might  easily  be  overlooked.  The 
worms  encyst  themselves  in  the  walls  of  the  cecum  and  colon  and  should 
be  thought  of  when  an  unexplained  dysentery  with  anemia  is  present. 

Remedial  Measures 

There  is  no  hope  of  expelling  the  two  species  first  mentioned  by  means 
of  a  vermifuge.  The  last-named  worm  will  probably  be  confused  with 
hookworm,  but  if  recognized  can  evidently  be  expelled  with  thymol. 

F.     Other  Nematodes  of  Doubtful  Pathogenesis 

In  addition  to  the  foregoing  there  are  a  few  worms  parasitic  in  man 
which  have  some  claim  to  be  considered  tropical  parasites.  These  are 
Tridontophorus  diminutus,  Lagochilascaris  minor,  and  Physaloptera 
mordens.  Owing  to  space  considerations,  they  will  not  be  considered  in 
detail  here.     Those  interested  may  consult  the  references  given  on  p.  808. 

G.     Gnathostoma    siamense 

The  female  worm  only  is  known  and  measures  9  mm.  by  1  mm.  The 
anterior  third  of  the  body  is  set  with  spines.  This  parasite  was  first 
found  in  the  breast  of  a  young  Siamese  woman.  The  patient  had  a  hard 
painful  swelling  in  her  breast  accompanied  by  fever.  On  the  skin  ap- 
peared nodules  the  size  of  a  bean,  from  one  of  which  the  worm  was  re- 
moved. Two  other  similar  cases  have  since  been  reported.  Similar 
species  live  in  the  stomach  of  cats,  dogs,  pigs,  oxen,  and  monkeys  in  the 
Orient  and  in  South  America. 

The  treatment  is  surgical. 

H.     Leeches 

A  number  of  species  of  these  animals  attack  man  in  tropical  countries. 
One  form  collected  by  me  in  West  Africa  is  often  found  on  dry  land  at 
great  distances  from  water.  A  few  of  the  most  important  tropical  species 
are  Limnatis  nilotica,  L.  mysomelas,  L.  granulosa,  Hcemadipsa  ceylonica, 
etc. 

L.  nilotica  is  usually  taken  into  the  mouth  with  drinking  water,  or  at^ 
tacks  persons  bathing.  It  has  been  observed  in  the  pharynx,  larynx,  esoph- 
agus, nasal  cavities,  vagina,  and  conjunctiva.  H.  ceylonica  clings  to 
leaves  or  twigs  and  springs  upon  passing  men  or  animals.  Its  bites  are 
said  to  be  extremely  liable  to  become  painful  and  dangerous  ulcers.    Death 
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has  been  known  to  result  from  the  attacks  of  large  numbers  of  these 
parasites.  It  should  not  be  forgotten  that  leeches  are  the  hosts  of  trypano- 
somes  and  other  parasites,  and  their  bite  may  introduce  these  into  man 
as  well  as  into  animals.  Numerous  undescribed  species  occur  in  various 
parts  of  the  tropics. 

Remedial  Measures 

When  the  animals  were  in  the  nares  Manson  succeeded  in  removing 
them  by  attaching,  through  a  speculum,  a  spring  forceps  to  their  hinder 
end,  and  afterward  injecting  salt  and  water.  They  should  be  carefully 
looked  for  in  the  mucous  orifices  of  the  body  when  their  presence  is  sus- 
pected. When  attacking  the  skin  they  should  be  promptly  removed  and 
an  antiseptic  applied. 

Preventive  Measures 

It  is  sometimes  difficult  to  protect  one's  self  from  attack,  as  some 
species  are  able  to  force  their  way  even  under  close-fitting  garments. 
Manson  recommends  that  when  passing  through  jungle  lands  in  which 
leeches  abound  one  should  have  the  feet  and  legs  protected.  Care  in  the 
selection  of  drinking  water  is,  of  course,  an  obvious  precaution. 
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CHAPTER   VI 
DISEASES   DUE    TO    BACTERIA 

1.    LEPROSY 

Paul  G.  Woolley 

Leprosy  is  an  infectious  and  possibly  also  a  contagious  disease,  chronic 
in  its  course,  and  cosmopolitan  in  its  distribution.  It  is  the  expression  of 
invasion  of  the  body  by  Bacillus  leproe,  and  is  characterized  by  localized 
granulomatous  lesions  in  all  the  organs  and  tissues  of  the  body.  There  is, 
however,  a  predominant  tendency  to  involvement  of  the  skin,  mucous 
membranes,  and  peripheral  nerves.  The  clinical  types  of  the  disease  are 
the  result  of  such  special  localization;  that  is  to  say,  the  tuberculous  or 
nodular  type  depends  upon  cutaneous  localization,  while  the  maculo- 
anesthetic  type  is  the  result  of  invasion  of  the  sheaths  of  the  peripheral 
nerves.  The  two  types  may  be  combined.  Ehlers  suggests  that  the  anes- 
thetic form  bears  the  same  relation  to  the  tubercular  form  that  tabes 
dorsalis  does  to  secondary  syphilis. 

The  prognosis,  while  not  exclusively  bad,  is  almost  uniformly  so. 
There  have  been  some  few  cases  reported  as  cured,  but,  if  one  considers 
the  extreme  chronicity  of  the  disease,  the  extremely  protracted  incuba- 
tion period  (from  2-32  years),  as  well  as  the  fact  that  superficial  lesions 
may  disappear  spontaneously  or  be  caused  to  disappear  without  aflFecting 
in  any  way  the  course  of  the  disease,  it  becomes  evident  that  in  order  to 
determine  completely  recovery  it  must  be  shown  that  no  lesions,  or  at  least 
only  healed  ones,  exist  in  the  body.  Few,  if  any,  case  reports  satisfy  such 
a  requirement. 

All  of  this  is  especially  interesting  in  view  of  the  fact  tliat  leprosy  is 
one  of  the  most  ancient  of  known  diseases.  When  one  considers  that 
nearly  sixty  centuries  of  empiric  treatment  have  given  practically  no  re- 
sults, so  far  as  cure  is  concerned,  one  realizes  the  hopelessness  of  fur- 
ther experiments  that  do  not  start  from  fundamental  biologic  facts.  The 
time  for  logical  experimentation  in  tlie  therapeusis  of  lei)rosy  has  only 
just  arrived,  and  the  future  gives  hope  of  great  and  j)erhaps  complete 
success. 
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There  is  an  excellent  explanation  for  the  backwardness  of  onr  knowl- 
edge of  leprosy,  in  the  fact  that  in  this  disease,  as  in  few  others,  prejudice 
based  upon  ancient  authority  and  superstition  prevented  careful  studies 
of  the  means,  methods,  and  laws  of  transmission.  So  long  as  lepers  were 
objects  of  loathing  and  of  fear,  and  so  long  as  their  disease  was  believed 
to  be  the  result  of  the  vengeance  of  demons  or  spirits  or  gods,  complete 
study  or  even  thorough  study  was  impossible.  But,  since  the  loss  of  su- 
pernatural interpretations,  and  especially  since  the  discovery  of  the  causa- 
tive organism  by  Hansen  (1871),  more  and  more  energy  has  been  devoted 
to  the  study  of  leprosy  by  larger  and  larger  numbers  of  workers.  The 
attempt  to  discover  the  facts  in  the  life  history  of  the  organism  has  been 
the  chief  point  of  attack.  Only  within  the  past  two  years  has  important 
fruit  been  borne  of  these  efforts.  Clegg,  Duval,  Duval  and  Gurd,  Cam- 
pana,  Sugai  and  Nicolle,  and  Blaizot  have  succeeded  in  obtaining  cul- 
tures of  B.  leprae  outside  of  the  human  body  and  in  producing  lesions  in 
experimental  animals  with  the  organism.  We  may  now  hope  to  discover 
something  definite  concerning  the  portals  of  infection  and  the  methods  of 
transmission  in  leprosy. 

Etiology. — Leprosy,  it  has  been  assumed  from  time  immemorial,  is  a 
"filth  disease."  It  is  more  frequent  among  the  poverty  stricken,  dirty 
classes  of  the  population.  It  decreases  whenever  hygienic  conditions  im- 
prove. This  suggests  that  constitution  and  disposition  are  unimportant 
as  compared  with  exposition.  Such  a  view  would  offer  an  explanation  of 
house  infection  and  the  so-called  racial  immunity  to  leprosy. 

Dark-skinned  races  seem  to  show  a  greater  leprosy  incidence  than  the 
white  races,  but  it  is  also  true  that  the  hygienic  standards  of  the  dark 
races  are  not  as  high,  generally  speaking,  as  those  of  the  white  races. 
Nevertheless,  creolization  modifies  the  incidence  so  that  the  disease  is 
less  frequent  among  mixed  black-white  races  than  in  the  black,  but  more 
frequent  than  in  the  white. 

Leprosy  is  not  an  hereditary  disease.  ]^o  undoubted  case  of  fetal 
leprosy  has  been  reported.  But  it  is  not  improbable  that  congenital  in- 
fection may  be  frequent,  though  not  extremely  so.  In  India  the  juvenile 
cases  varied  from  4-8  per  cent.  (Azoulay).  In  other  parts  of  the  world 
they  rarely  exceed  3  per  cent. 

If  we  concede  that  leprosy  is  an  infectious  disease,  then,  indeed,  we 
must  believe  that  the  human  being  is,  as  a  rule,  quite  resistant,  for  wher- 
ever the  disease  exists  the  opportunities  for  infection  are  legion.  The 
bacilli  are  given  off  from  the  body  in  all  the  excretions  and  secretions. 
They  have  been  demonstrated  in  the  discharges  of  leprous  sores;  in  the 
pus  of  pustules  of  lepers ;  in  the  nasal  secretion ;  in  the  sputum,  when 
there  have  been  active  lesions  in  the  mouth,  pharynx,  larynx,  or  lungs; 
in  the  feces,  tears,  and  vaginal  secretions ;  in  the  urethra  and  in  the  sem- 
inal fluid,  in  the  milk  and  sweat;  and  in  masses  of  desquamated  epi- 
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thelium.  In  oriental  countries,  where  leprosy  is  encountered  daily  upon 
the  streets,  there  must  be  myriad  opportunities  for  respiratory  or  for  cu- 
taneous infection ;  yet  such  infection  is  very  uncommon,  at  least  in  white 
men. 

Ordinarily  leprosy  bacilli  are  not  found  in  the  blood,  but  in  occasional 
cases  manifesting  acute  febrile  reaction,  due  apparently  to  processes  con- 
nected with  dissemination  and  metastasis,  they  have  been  found  free  in 
the  plasma,  or  included  in  white  or  red  blood  cells.  It  is  an  interesting, 
though  not  surprising,  fact  that  the  secretions  of  tubercular  cases  contain 
the  bacilli  more  frequently  and  in  larger  numbers  than  do  those  of  anes- 
thetic cases.  Sticker  says  that,  in  his  series  of  153  cases,  127,  or  83  per 
cent.,  had  bacilli  in  their  nasal  secretions.  In  this  series  there  were  57 
cases  of  nodular  leprosy,  of  which  55  showed  bacilli ;  68  cases  of  nerve 
leprosy,  of  which  45  showed  bacilli;  and  28  cases  of  mixed  leprosy,  of 
which  27  showed  bacilli  (cf.  Scheube).  It  is  also  true  that  Kitasato  has 
found  leprosy  bacilli  upon  the  nasal  mucous  membrane  of  a  non-leprous 
wife  of  a  leprous  man,  an  observation  which  hints  at  the  possibility  that 
healthy  persons  may  serve  as  carriers. 

Obviously,  then,  the  opportunities  for  transmission  are  many,  and 
the  possibilities  as  to  methods  of  transmission  are  also  numerous.  The 
most  anciently  accepted  idea  Avas  that  transmission  could  take  place 
through  the  air,  and  that  contact  with  a  leper  was  certain  to  result  in  in- 
fection. The  current  belief  is  that  transmission  results  only  from  direct 
or  indirect  personal  contact,  and  that  cutaneous  wounds  offer  advantages 
in  this  regard.  Peterson  thinks  that  skin  lesions  of  any  sort  favor  infec- 
tion, and  some  authors  go  so  far  as  to  suggest  that  the  organisms  may 
penetrate  the  unbroken  skin  by  way  of  the  hair  follicles,  the  sweat  or  the 
sebaceous  glands.  Transmission  by  way  of  the  respiratory  tract  lias  been 
suggested  also,  but,  if  we  exclude  the  nasal  passages,  it  is  probably  ex- 
cessively infrequent.  If  we  include  nasal  infection,  it  is  perhaps  the 
most  probable  method.  Sticker  believes  that  leprosy,  like  glanders,  is,  as 
a  rule,  primary  in  the  nasal  cavities.  It  is  suggested  that  infection  is 
brought  about  by  bacilli  in  the  fine  spray  produced  by  speaking,  cougliing, 
or  sneezing  by  an  individual  who  has  leprous  lesions  in  the  respiratory 
tract  or  mouth.  Certainly  the  prevalence  of  bacilli  in  the  nasal  secretion 
favors  this  method.  Infection  by  the  gastrointestinal  tract  has  been  sug- 
gested, probably  because  of  splenic  and  hepatic  localization  of  lesions. 
Such  a  method  of  transmission  might  result  from  food  infected  in  one 
or  another  way.  It  is,  however,  more  probable  that  splanchnic  localiza- 
tion is  the  result  of  swallowing  lepra  bacilli  with  the  secretions  of  the 
upper  air  passages. 

Transmission  of  leprosy  by  sexual  contact  also  has  been  suspected  as 
a  possible  means  of  spreading  infection.  Thiroux  found  that  27.27  per 
cent,  of  the  women  with  nodular  leprosy  and  3.8  per  cent,  of  those  with 
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the  anesthetic  type,  whom  he  examined,  harbored  lepra  bacilli  in  their 
vaginal  secretions. 

Also  leprous  infection  by  vaccination  has  been  reported  (Gairdner 
and  Daubler). 

Aside  from  these  suspected  direct  and  indirect  personal  methods,  an- 
other means  is  possible,  namely,  transmission  by  insects.  And,  because 
of  the  commonly  unhygienic  conditions  of  life  among  the  persons  affected, 
with  the  disease,  this  method  has  received  considerable  attention.  Pedic- 
uli,  pulices,  acarids,  cimices,  culicidae,  tabinidae,  philodromes,  simulia — 
all  have  been  suspected  of  being  implicated  in  transmission.  With  regard 
to  all  of  these  we  may  safely  conclude  that,  if  any  of  them  do  play  any 
part  in  transmission,  it  is  a  purely  passive  part,  the  observation  of  Good- 
hue and  Taylor  and  Noc  to  the  contrary  notwithstanding. 

So  far,  then,  as  transmission  is  concerned,  all  that  we  know  leads  to 
the  conclusion  that  leprosy  is  a  disease  that  is  propagated  by  intimate  so- 
cial contact. 

Concerning  the  occurrence  of  the  bacilli  outside  of  the  human  body 
we  know  nothing.  It  may  be  possible  that  in  the  future  we  shall  discover 
some  close  relationship  between  rat  and  cat  leprosy  and  the  human  form, 
but  for  the  present  it  seems  barely  possible  that  the  bacilli  of  animal  lep- 
rosy are  only  related  to  human  leprosy  as  the  bacilli  of  animal  tubercu- 
losis are  to  the  human  disease. 

Prophylaxis 

Consideration  of  the  foregoing  facts — i.  e.,  that  portals  of  infection 
and  the  methods  of  transmission  of  leprosy  are  not  kno-svu ;  that  it  is  asso- 
ciated with  unhygienic  social  conditions ;  that  the  cause  of  the  disease  may 
be  present  in  all  the  secretions  of  the  body;  that  healthy  individuals 
associated  with  lepers  may  act  as  carriers — leads  to  the  conclusion  that 
the  only  complete  prophylactic  method  of  dealing  with  the  disease  is  the 
ancient  method  of  segregation.  In  its  earliest  stage  this  amounted  to 
ostracism ;  later,  in  the  time  of  the  crusades,  it  was  ostracism  plus  volun- 
tary segregation ;  now  it  is,  in  its  best  form,  isolation  by  colonization.  In 
whatever  form  the  method  has  been  applied  it  has  been  successful,  but  it 
has  not  been  as  widely  applied  as  it  should  be  because  of  the  coercive 
aspect  which  has  always  been  associated  with  it.  Coercion  will  be  almost 
unnecessary  when  colonies  or  sanatoria  are  made  as  attractive  as  pos- 
sible; when  leprous  families  can  live  their  own  lives  in  reasonable  pri- 
vacy ;  and  where  there  is  congenial  work  for  those  able  to  work.  But  first, 
in  order  to  make  segregation  possible,  registration  should  be  compulsory, 
and,  in  localities  where  segregation  cannot  be  enforced,  quarantine  is 
very  useful. 

Much  could  be  done  in  a  general  way  by  educational  methods  in 
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accomplishing  hygienic  reforms.  Hygienic  standards  of  living  should 
be  improved,  and  if  it  were  possible  to  provide  separate  dwellings  for 
separate  families,  and  so  ameliorate  overcrowding,  a  most  important  ad- 
vance would  be  made. 

Whether  or  not  segregation  is  practiced,  the  regulations  of  both  pub- 
lic and  personal  hygiene  should  be  carefully  enforced. 

All  of  the  secretions  of  patients,  especially  those  with  the  nodular 
form  of  the  disease,  should  be  carefully  disinfected.  Dressings  should  Ijc 
burnccl,  clothes,  towels,  bedding,  and  utensils  should  be  boiled  or  otherwise 
sterilized,  and  patients  should  be  kept  free  from  insects.  The  skin  should 
be  kept  clean,  and  cutaneous  activity  should  be  promoted  by  baths,  medi- 
cated or  non-medicated. 

The  mental  life  of  the  patients  should  be  provided  for.  Suitable  work 
should  be  provided  for  them,  amusements  should  be  encouraged,  and  fam- 
ilies should  not  be  separated.  From  the  fact  that  so  few  children  borij 
of  leprous  individuals  become  lepers,  even  when  they  remain  associated 
with  their  parents,  various  authorities  and,  indeed,  the  Second  Interna- 
tional Conference  on  Leprosy  (vide  infra)  have  recommended  permitting 
lepers  to  marry,  provided  the  individuals  remain  in  segregation,  and  pro- 
vided that  the  children  resulting  from  such  marriages  are  removed  from 
the  colony  after  birth. 

The  question  of  disposal  of  the  dead  seems  important.  Arning  states 
that  apparently  viable  lepra  bacilli  have  been  found  5  months  after  burial. 
If  this  be  true,  then  cremation  should  be  made  compulsory,  or  at  least 
bodies  should  be  completely  surrounded  by  lime  and  buried  deep  in  the 
soil.  Duval  and  Gurd  comment  upon  the  viability  of  B.  leprce  and  upon» 
its  retention  of  dangerous  qualities,  and  insist  upon  the  danger  of  lack  of 
attention  to  the  possibilities  of  infection  from  secretion.  Leprasoria, 
therefore,  should  be  kept  in  the  rigidly  sanitary  condition,  and  dwelling 
houses  should  be  subject  to  careful  inspection  and  disinfection. 

Treatment 

Concerning  the  treatment  of  leprosy  there  is  really  very  little  to  be 
said.  It  is  possible  that  the  next  few  years  will  change  all  this.  For  hun- 
dreds of  years  the  empiric  method  has  been  in  vogue,  and  for  good  rea- 
sons. Only  perhaps  in  very  early  times,  when  the  disease  was  looked 
upon  as  a  result  of  the  malign  influence  of  evil  spirits,  was  it  treated 
logically — that  is  to  say,  by  exorcism.  Later,  when  demons  were  abol- 
ished, the  purely  empiric  method  was  applied  so  persistently  that,  if  one 
considers  the  varions  tilings  used  by  oriental  medicine  men,  few  substances 
have  been  untried.     And  all  to  no  avail. 

It  would  consume  far  too  much  time  and  space  to  discuss  in  detail 
the  various  sorts  of  treatment  that  have  been  used  or  which  are  being 
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used  in  the  treatment  of  leprosy.  Because  of  the  inadequacy  of  all  treat- 
ment it  almost  suffices  to  say  that  there  is  no  specific  treatment,  and  that 
true  causal  therapy  has  not  had  time  to  be  developed.  Carrasquilla  has 
experimented  with  a  serum  obtained  from  horses  which  had  received  in- 
jections of  leprous  blood,  and  Herman  and  Abraham  have  used  a  similar 
serum  obtained  after  injecting  horses  with  the  tissue  juices  of  lepers; 
but  both  failed  to  obtain  satisfactory  results.  It  was  claimed  that  Rost's 
leprolin  was  obtained  from  cultures  of  the  leprosy  bacillus.  Rost's  meth- 
ods have  been  severely  criticized  and  the  product  has  little,  if  any,  value. 
Castellani  and  AVoolley  have  each  tried  autogenous  vaccines  prepared  by 
making  emulsions  of  the  bacilli  obtained  from  the  lesions  of  lepers.  Re- 
cently Whitmore  and  Clegg  made  experiments  with  vaccine  produced  from 
cultures.     All  were  without  success. 

Concerning  treatments  other  than  specific  or  causal,  there  is  little  to 
be  said,  save  that  they  have  no  immediate  effect  upon  the  disease,  but 
that  any  useful  method  of  treatment  has  merely  an  individual  effect  be- 
cause of  improvement  in  the  general  condition  of  the  patient.  Treatment 
is,  therefore,  almost  entirely  symptomatic,  supportive,  tonic,  and  hy- 
gienic. Of  these  the  hygienic  is  as  useful  as  any.  The  disease  has  pe- 
riods of  spontaneous  improvement,  and  one  cannot  be  certain  whether 
the  treatment  is  always  the  important  factor.  Therapeusis  is,  therefore, 
delusive.  Jonathan  Hutchinson  reports  a  case  in  which  apparen-t  recov- 
ery could  be  ascribed  to  nothing  else  than  port  wine !  Moreover,  Fernet 
says  that  mild  cases  may  be  prevented  from  becoming  serious,  and  that 
they  may  be  cured,  by  hygienic  methods  alone.  When  a  case  has  become 
frankly  nodular — ^when  the  typical  facies  has  developed — treatment  can 
achieve  little  but  physical  relief,  and  a  therapeutic  cure  is  hopeless. 

However  that  may  be,  innumerable  drugs  have  been  tried,  and  many 
of  them  persistently.  Antimony,  mercury,  arsenic,  phosphorus,  sulphur, 
iodin,  carbolic  acid,  creosote,  iodoform,  salicylates,  formalin,  etc.,  and 
even  Valentine's  meat  juice  (subcutaneously),  tuberculin,  thyroid  ex- 
tract, and  antivenin  have  been  tried.  Medicated  baths,  containing  iron 
and  arsenic,  permanganates,  etc.,  have  been  experimented  with.  Finally, 
all  sorts  of  vegetable  preparations  and  substances  extracted  from  closely 
related  or  apparently  closely  related  bacterial  growths. 

At  the  present  time  two  substances  have  attracted  most  favor.  These 
are  Chaulmoogra  oil  and  Xastin.  Chaulmoogra  oil  is  obtained  from 
seeds  of  Gynocardia  odorata  (Lindlei).  It  is  used  both  internally  and 
externally.  For  internal  medication  the  oil  is  given  thrice  daily  in  5- 
drop  doses  at  the  time  of  onset,  gradually  increasing  to  30-50  drops  or 
even  to  20  grams.  It  has  a  tendency  to  disturb  the  stomach,  and  hence 
is  given  in  milk  or  capsules  after  meals.  Externally  it  is  used,  diluted 
with  bland  oil  (1-10-20),  as  an  inunction,  and  rubbed  thoroughly  into 
the  skin  twice  daily.      It  may  also  be  used  in  the  form  of  a  clyster, 
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for  which  it  is  diluted  with  milk  (12-75),  or  as  a  hypodermic  injec- 
tion (5.0). 

A  purified  form  of  oleum  gynocardiaj  (Chaulmoogra)  passes  under 
the  name  antileprol.  It  is  a  neutral  oil  and  seems  to  be  less  objectionable 
than  Chaulmoogra  oil,  because  it  produces  no  gastric  disturbances  and 
because  it  causes  no  reaction  when  used  hypodermatically. 

Neither  of  these  oils,  however,  produces  other  results  than  a  more  or 
less  uncertain  improvement  in  the  general  condition  of  the  patient.  So 
far  as  is  known  no  cure  has  been  effected.  The  beneficial  general  influ- 
ences of  Chaulmoogra  oil  are  said  to  result  because  of  increased  perspira- 
tion, improvement  of  appetite,  increased  suppleness  of  the  skin,  decreased 
anesthesia,  and  decrease  in  the  number  and  size  of  the  nodules.  Such 
good  results  also  follow  systematic  bath  treatments,  such  as  those  of 
Kusatsu  in  Japan. 

The  second  popular  substance  of  the  present  time  is  nastin.  This 
substance  is  a  bacterial  fat  produced  by  a  species  of  streptothrix  which 
Deycke  and  Reschad  isolated  from  the  lesions  of  a  severe  case  of  leprosy. 
According  to  Deycke,  only  the  unchanged  nastin  molecule  is  active,  since 
no  results  are  obtained  with  the  separated  fatty  acid  or  soaps.  Pure  nas- 
tin produces  very  marked  reactions  in  leprous  tissues,  characterized  by 
inflammatory  swelling,  purulent  softening,  and  necrosis.  In  combination 
with  benzoylchlorid,  however,  the  reaction  is  either  absent  or  very  slow 
in  development.  Hence,  the  use  of  diluted  mixtures  of  the  active  sub- 
stance in  benzoylchlorid.  Nastin  B  is  equivalent  to  0.05  per  cent,  nastin; 
Nastin  Bg,  to  0.2  per  cent,  nastin. 

Treatment  consists  in  subcutaneous  injections  of  1  c.  c.  of  Nastin  B 
once  a  week  from  5-6  weeks,  and  this  is  followed  by  a  series  of  similar 
doses  of  Nastin  Bg.  The  general  results  are  that  in  a  certain  number  of 
cases  the  general  condition  of  the  patient  is  improved,  and  in  a  few  the 
leprous  process  improves.  The  literature  seems  to  be  about  equally  di- 
vided between  the  opponents  and  proponents. 

With  reference  to  these  fats  and  oils,  the  question  has  been  asked 
whether  persistent  use  of  any  non-irritating  oil  would  accomplish  similar 
results  (Abraham). 

The  hygienic  treatment,  as  has  already  been  indicated,  is  important. 
Leprous  individuals  should  first  of  all  be  kept  contented.  Work  and 
play  will  do  much  to  accomplish  that  result.  Avoidance  of  direct  sun- 
light will  assist,  for  strong  sunlight  is  said  to  increase  the  ])ain  in  ex- 
posed lesions,  to  increase  the  development  of  lesions,  and  to  aggravate 
the  general  condition.  Exercise  is  useful,  especially  if  t^iken  in  the  cool 
part  of  the  day  and  in  tlie  shade,  and  in  the  absence  of  flies  and  mos- 
quitoes, which  are  irritating. 

The  food  should  be  easily  digestible  and  of  good  quality.  Spices  and 
acids  are  suspected  of  producing  unfavorable  results.     Meat  and  fish  are 
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permitted  if  they  are  fresh  (Duque),  though  Hutchinson  says  that  with- 
out abstinence  from  fish  recovery  is  almost  impossible. 

With  reference  to  other  treatments,  there  is  little  enough  to  be  said. 
Mercury  has  been  used  in  every  conceivable  way  to  no  effect,  save  when 
syphilis  existed  in  combination  with  the  leprosy.  Arsenic  also  has  been 
repeatedly  tried,  and  seems  to  be  tlie  most  satisfactory  mineral  agent. 
Danielssen  reports  excellent  results  with  it  in  combination  with  sodium 
salicylate,  cod  liver  oil,  and  quinin. 

Equally  good  results  have  been  reported  in  some  cases  with  the  Ront- 
gen  rays,  with  radium  emanations,  and  with  Finsen  light.  These  results 
have,  however,  been  no  more  than  superficial  improvements.  For  cosmetic 
purposes  these  agents,  or  antiseptic  solutions,  as  well  as  ichthyol,  resorcin, 
pyrogallol,  chrysarobin,  oil  of  Cashew,  are  all  useful  in  individual  cases. 
Europhen,  formalin,  salicylic  acid,  and  chinosol  have  also  been  used  with 
varying  success. 

Surgical  procedures  are  often  desirable  for  cosmetic  purposes.  Wounds 
heal  well,  as  a  rule,  in  leprous  patients,  because,  as  has  been  suggested, 
there  is  decreased  sensibility  of  the  nervous  apparatus.  Amputations  may 
be  done  when  necessary,  and  they  frequently  do  much  general  good,  es- 
pecially when  the  tissues  are  sloughing  and  the  danger  of  absorption  of 
toxic  products  exists. 

Occasionally  nerve-stretching  is  useful  in  the  relief  of  pairi.  It  has 
been  said  that  this  procedure  exercises  a  beneficial  result  in  perforating 
ulcers. 

Troublesome  cutaneous  nodules  may  be  excised;  necrotic  bones  re- 
moved; incisions  made  to  improve  contractions;  tracheotomy  to  prevent 
death  from  asphyxiation  due  to  laryngeal  lesions. 


2.    PLAGUE 

William  B.  Whekry 
Pbophylaxis 

Comparatively  recent  discoveries  have  placed  in  the  hands  of  man 
a  sure  remedy  against  the  plague.  For  now  we  know  the  elements  which, 
when  brought  into  conjunction,  start  that  prairie  fire  Avhich  thrice,  in 
recent  times,  has  swept  the  earth  with  its  destroying  blast.  Certain 
rodents,  their  fleas,  and  man  are  the  combustibles ;  B.  pestis  the  spark. 

True,  conservative  medical  prophylaxis  looks  into  the  future  as  far 
as  possible  and  builds  a  barrier  which,  though  like  the  wall  of  China  it 
takes  a  hundred  years,  stands  forever.  All  efforts  which  bring  about 
temporary  prophylaxis  plone  are  wasted   along  with  time  and  money. 
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Why  is  it  that  even  so-called  civilized  races  resist  our  eflForts  to  bring 
about  immnnity  to  disease?  The  answer  would  be  totally  discouraging 
were  not  ultimate  victory  so  desirable.  It  may  take  centuries  and  re- 
quire marked  changes  in  our  social  conditions  to  bring  about  the  real 
prophylaxis  of  plague;  and  there  are  many  who  believe  that  the  carry- 
ing out  of  permanent  prophylaxis  to  completion  cannot  be  hoped  for 
excepting  under  a  centrally  organized  bureau  framed  after  the  fashion 
of  that  so  beautifully  presented  by  Osier  in  "The  Nation  and  the 
Tropics." 

Long  ago  mankind  associated  death  among  rats  with  the  epidemic 
prevalence  of  plague.  Perhaps  this  popular  belief  antedates  those  on 
the  relation  between  mosquitoes  and  malaria;  the  tsetse  fly  and  its  dis- 
eases; stagnant  water  and  the  Medina  worm.  However,  it  took  the  ex- 
tensive experiments  of  the  last  Indian  Commission  to  convince  us  that 
rats  and  their  fleas  are  the  chief  factors  worth  considering  in  the  epidemi- 
ology of  bubonic  plague.  These  experiments  lend  more  than  ample  sup- 
port to  those  of  Simond,  Gauthier  and  Eaybaud,  Verjbitski,  and  others, 
and  have  been  confirmed  in  Japan  by  Kitasato. 

The  observation  of  Liston  that  guinea-pigs  may  be  carried  off  by  an 
epizootic  of  plague  was  of  great  value  in  solving  the  problem  of  trans- 
mission. Numerous  experiments  showed  that  feeding,  grossly  contam- 
inated surroundings,  direct  contact  with  the  sick,  and  infected  air  utterly 
failed  to  start  an  epizootic,  provided  fleas  were  excluded.  Healthy  rats, 
guinea-pigs,  and  monkeys,  exposed  to  infection  in  plague  houses,  died 
of  the  disease;  and  rat  fleas  containing  plague  bacilli  were  found  upon 
them.  When  such  animals  were  suspended  above  the  floor  higher  than  a 
rat  flea  can  jump  (about  four  inches),  or  protected  by  a  strip  of  "tangle- 
foot" fly  paper  six  inches  wide,  they  remained  free  of  fleas  and  escaped 
infection.  Plague-infested  fleas  could  be  picked  off  the  tanglefoot.  Con- 
trols not  so  protected  or  only  two  inches  off  the  floor  were  attacked  by 
plague-infested  fleas  and  subsequently  manifested  the  disease.  It  was 
shown  that  a  flea  may  take  in  as  many  as  five  hundred  plague  bacilli 
from  the  peripheral  blood  of  a  rat  dying  of  septicemic  plague;  that  the 
bacilli  multiply  in  the  flea  and  are  discharged  in  a  virulent  state  with 
its  feces;  that  a  flea  bite  is  a  sufficient  atrium  of  infection,  when  silch 
material  is  rubbed  into  it,  or  simply  deposited  upon  it.  While  it  is  pos- 
sible that  a  single  infested  flea  may  be  successful  in  transmitting  tlie 
disease,  the  chances  are  increased  in  direct  proportion  to  the  number  of 
infected  fleas  which  attack  a  susceptible  animal.  A  prevalent  objec- 
tion was  set  aside  by  demonstrating  that  rat  fleas,  when  starved,  are  not 
particular  about  the  source  of  their  next  meal ;  that  they  willingly  bite 
man  and  other  animals.  However,  when  they  get  on  num,  they  take 
some  time  to  feed  on  him,  and  this  is  of  importance  in  connection  with 
the  role  which  man  plays  as  a  carrier  of  infection  from  one  place  to  an- 
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other.     Rat  fleas,  wlien  starved,  do  not  live  longer  than  a  week,  but  may- 
be kept  alive  for  three  to  four  weeks  on  human  blood  alone. 

The  Relation  of  Epizootic  Rat  Plague  to  the  Human  Epidemic. — This 
was  demonstrated  in  the  epidemiologic  observations  in  Bombay  and  in 
villages  in  the  Punjab,  The  substitution  of  a  guinea-pig  population 
for  a  human  one  in  deserted  villages  lent  the  character  and  accuracy  of 
a  laboratory  experiment.  In  every  instance  the  outbreak  in  man  or 
guinea-pigs  was  preceded  by  an  epizootic  in  rats. 

The  Species  of  Rodents  and  Fleas  Concerned. — In  Bombay  an  epizo- 
otic in  the  Norway  rat,  Mus  norvegicus  (decumanus) ,  preceded  that  in 
M.  rattus,  which  in  turn  antedated  that  in  man.  In  the  Punjab,  M. 
rattus,  being  the  most  numerous,  played  the  most  important  role.  The 
rat  fleas,  Xenopsylla  cheopis  and  Ceratophyllus  fasciatus,  and  the  human 
flea,  Pulex  irritans,  all  transmitted  plague  experimentally ;  but  in  India 
the  first  species  is  chiefly  to  blame.  In  America  M.  norvegicus,  being  by 
far  the  commonest  species  of  rat,  is  most  often  infected  and  carries  a 
relatively  greater  number  of  Ceratophyllus  fasciatus,  the  flea  with  which 
Gautier  and  Raybaud  first  performed  successful  transmission.  Experi- 
ments with  the  cat  and  dog  fleas  have  been  unsuccessful. 

The  Relation  of  Other  Animals  to  the  Spread  of  Plague. — The  earlier 
beliefs  in  the  susceptibility  of  man's  domestic  animals  to  plague  were 
shattered  by  the  extensive  experiments  of  Hill,  and  Bannerman  and 
Kapadia.  Among  rodents,  plague  is  known  to  occur  naturally  in  the 
cosmopolitan  Xorway  rat  {Mus  norvegicus) ,  black  rat  {M.  rattus),  Egyp- 
tian roof  rat  {M.  rattus  alexandrinus) ,  and  mouse  {M.  musculus)  ;  also 
in  the  Nesohia  bengalensis — small  bandicoots  in  India;  the  tree  squirrel 
(Sciurus  palmarum)  in  India;  the  tarbagan  or  tarabagan  (Arctomys 
bohac),  a  ground  squirrel  in  Siberia  and  the  Himalayas  (Barykin)  ;  the 
guinea-pig  (Listen);  the  California  gTound  squirrel  (0.  heecheyi) 
(Wherry)  ;  the  brush  rat  (Neotoma  fuscipes)  (McCoy).  In  North  Amer- 
ica the  following  animals  have  been  found  to  be  susceptible  to  inoculation : 
the  rock  squirrel, .  desert  wood  rat,  prairie  dog,  weazel,  chipmunk,  and 
pocket  gopher  (McCoy)  ;  in  South  America  the  llama  (Biffi).  According 
to  J.  A.  Thompson,  marsupials  acquire  it  in  Australia.  Several  species 
of  monkeys,  which  associate  with  humans  in  India,  have  acquired  it  natu- 
rally. Cats  may  develop  a  chronic  form  with  cervical  buboes.  Bats 
have  been  shown  to  be  susceptible  to  inoculation.  During  an  outbreak 
of  plague  in  Eng-Chhun,  Eu-Kien  province,  China  (1900),  Dr.  Philpot 
Lawrence  noted  that  the  bats  died  in  large  numbers  of  a  plague-like  dis- 
ease (personal  communication).  In  judging  the  relative  importance  of 
these  animals,  so  far  as  the  epidemiology  of  plague  in  man  is  concerned, 
one  must  consider  the  intimacy  of  their  contact  with  man  and  their  rela- 
tive susceptibility.  On  this  basis  rats  and  mice  take  the  first  place.  The 
important  role  played  by  ground  squirrels  will  be  referred  to  later. 
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The  Relation  of  Man  to  the  Spread  of  Plague. — The  contagious  na- 
ture of  primary  pneumonic  plague  has  not  been  seriously  questioned, 
for  no  frank  outbreak  of  this  form  of  the  disease  has  occurred  during 
the  bacteriologic  era,  until  it  appeared  in  Manchuria  (1910-11).  The 
cold  weather  and  crowding  indoors  apparently  favored  its  rapid  transmis- 
sion from  person  to  person,  and  often  whole  households  were  wiped  out 
According  to  Haffkine  and  the  Japanese  bacteriologists,  it  was  not  accom- 
panied by  plague  in  rats  (Gray).  Perhaps  the  degree  of  terminal  septi- 
cemia here  does  not  allow  of  its  transfer  to  rats.  Man,  as  compared  with 
the  rat,  is  not  a  very  favorable  source  of  infestation  for  the  flea.  The 
blood  of  a  rat  dying  of  plague  septicemia  may  contain  from  a  few  thou- 
sand to  a  hundred  million  or  a  billion  plague  bacilli  per  cubic  centimeter, 
while  that  of  man  rarely  contains  over  a  few  thousand.  Man,  however, 
may  transport  the  bubonic  and  septicemic  type  by  traveling  while  ill,  and 
acting  as  a  source  of  infestation  for  fleas;  or,  as  the  healthy  carrier  of 
clothing,  etc.,  harboring  plague-infested  fleas,  which,  subsequently  escap- 
ing, start  a  new  focus  of  epizootic  among  rodents. 

The  Relation  of  Unsanitary  Conditions  to  the  Spread  of  Plague. 
— The  only  conditions  which  influence  the  origin  or  spread  of  bubonic 
plague  are  such  as  concern  the  food  supply  of  rats  and  such  as  furnish 
them  harboring  and  breeding  places:  the  improper  disposal  of  garbage; 
the  careless  storage  of  meats,  grains,  and  other  foodstuffs;  the  presence 
of  rat  runways  through  defective  foundations,  floors,  and  roofs,  and  along 
unsealed  plumbing.  The  relative  immunity  acquired  by  Europe,  North 
America,  and  certain  other  localities  to  this  miserioe  morbus  is  undoubt- 
edly due  to  the  gradual  improvement  made  in  public  hygiene.  In  the 
case  of  pneumonic  plague,  overcrowding,  as  in  the  poor  districts  of  cities, 
furnishes  the  close  contact  apparently  necessary  for   transmission. 

The  Seasonal  Prevalence  of  Plague,  and  the  Factors  Influencing  It. 
— It  is  an  old  observation  that  certain  meteorological  conditions  inHuence 
the  spread  of  plague.  In  cold  and  temperate  regions  epidemics  usually 
occurred  in  summer,  whereas  in  hot  and  dry  regions,  central  Egypt, 
Mesopotamia,  centrEtl* India,  etc.,  the  disease  died  out  in  summer.  The 
English  Commission  givfe  the  only  logical  explanation  offered,  and  base 
it  on  the  number  and  susceptibility  of  rats;  observations  on  the  bio- 
nomics of  fleas ;  the  influence  of  temperature  on  the  fate  of  the  plague 
bacillus  in  the  stomach  of  the  flea;  the  influence  of  temperature  on  the 
grade  of  septicemia  developed  by  rats  before  death. 

The  most  important  factor  concerns  the  numlx^r  and  susceptibility 
of  the  rats.  They  greatly  outnumber  the  human  population.  In  equable 
or  warm  climates  they  breed  throughout  the  year.  Extremes  of  heat  and 
cold  retard  multiplication.  The  character  and  amount  of  food  supply 
further  modify  the  rate,  which  is  naturally  increased  when  their  numbers 
are  temporarily  diminished,  as  by  an  epizootic  of  plague.     The  English 
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Commission  found  a  relative  decrease  at  the  close  of  the  epidemic  season 
in  Bombay,  and  noted  that  this  was  followed  by  accelerated  reproduc- 
tion. In  Bombay  59  per  cent,  of  the  rats  were  found  to  be  immune  to 
relatively  large  doses  of  plague  bacilli.  Two  years  later  they  exhibited 
the  same  degree  of  immunity.  McCoy  found  50  per  cent,  of  large  and 
15  per  cent,  of  small  San  Francisco  rats  to  be  immune  long  after  the 
epidemic  had  passed.  This  immunity  is  naturally  acquired  by  age,  and 
is  probably  analogous  to  that  acquired  by  rats  to  B.  pestis  cavioe,  as  shown 
by  the  writer. 

Rat  fleas  are  actually  much  more  numerous  during  the  epidemic  than 
during  the  non-epidemic  season.  In  India  the  high  temperature  of  the 
off  season  not  only  interfered  with  the  deposition  of  eggs,  but  restrained 
the  eggs  from  developing  into  larvae. 

A  mean  temperature  of  85°  F.  and  over  favored  the  rapid  disappear- 
ance of  plague  bacilli  from  the  intestinal  tract  of  the  flea.  This  clearing 
was  attributable  mainly  to  phagocytosis — the  flea  in  its  subsequent  feed- 
ings taking  in  the  necessary  opsonins  and  leukocytes,  which  for  their 
action  require  a  suitable  temperature.  The  period  of  infectivity  of  plague- 
infested  fleas  varied  with  the  season,  being  six  times  greater  during  the 
epidemic  than  the  non-epidemic  season. 

The  degree  of  the  terminal  septicemia  in  a  rat  was  found  to  be  greater 
at  70°  F.  than  at  50°  F. 

In  India  the  above  factors  operate  favorably  in  the  hottest  season 
only  in  certain  localities,  where  sporadic  rat  and  human  plague  bridge 
over  the  non-epidemic  interval. 

The  Recrudescence  of  Plague, — One  may  well  inquire  whether  other 
factors  than  those  hitherto  considered  may  not  really  be  of  greater  im- 
portance in  favoring  the  persistence  of  plague  on  the  earth.  Will  assum- 
ing the  rat  to  be  the  original  host  of  B.  pestis,  and  the  sporadic  occur- 
rence of  plague  in  rats  and  men,  explain  its  persistence  throughovit  the 
centuries,  and  between  the  great  pandemics  ?  It  is  not  possible  to  answer 
this  definitely  for  the  world,  but,  so  far  as  America  is  concerned,  the  most 
favorable  host  for  the  plague  bacillus  has  been  found  among  the  Arctomy- 
incB.  Since  the  writer  (1908)  proved  the  current  belief  that  plague  ex- 
isted among  the  ground  squirrels  of  California,  all  the  evidence  confirms 
his  statement  that,  "altogether  likely,  ground  squirrels  may  act  as  a  host 
for  the  Bacillus  pestis  in  the  interim  between  the  more  noticeable  out- 
breaks in  rats  and  men."  While  absent  (1908-11)  among  rats  and  men, 
excepting  cases  of  squirrel  origin,  plague  has  been  showTi  by  Blue,  Mc- 
Coy, Bucker,  and  others  to  persist  over  a  widely  scattered  area  in  the 
California  ground  squirrel ;  and  these  rodents  have  apparently  maintained 
the  infection  since  its  introduction  in  1900.  It  is  significant  that,  at  least 
in  one  other  "Endemic  Center"  in  the  transbaikal  region  of  eastern  Si- 
beria and  northern  Mongolia,  between  50°  and  54°  'N.,  plague  is  knoAvn 
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to  exist  in  a  related  rodent,  the  tarbagan  (Ardomys  hohac).  Attention 
was  first  directed  to  this  center  in  181)5  by  the  Russian  doctors  Bjal jaw- 
ski  and  Reschetnikow.  In  1000  Rudenko  presented  epidemiologic  and 
clinical  observations,  which  left  little  doubt  that  the  tarbagan  disease  so 
often  transmitted  to  man  was  plague.  Following  the  demands  of  the 
medical  press  for  bacteriologic  proof,  the  Russian  government  sent  Dr. 
Schreiber,  who  later  died  of  plague,  to  the  infected  region.  At  the  end 
of  1905  and  in  the  beginning  of  1906  two  expeditions  were  made,  the 
latter  covering  one  thousand  miles,  but  no  cases  were  seen,  for  apparently 
the  disease  only  occurs  in  the  autumn.  Schreiber  collected  and  published 
data  of  previous  outbreaks.  The  bacteriologic  evidence  was  partially 
supplied  by  Barykin,  who  in  the  autumn  of  1906  and  1907  noted  a  mor- 
tality among  the  tarbagans  near  Manchuria  Station,  and  this  was  followed 
by  pneumonic  plague  in  humans.  He  found  one  tarbagan  with  a  swollen 
spleen  containing  bacteria,  which  microscopically  resembled  B.  pestis. 
His  clinical  observations  and  bacteriologic  investigations  on  cases  in 
man,  where  infection  was  acquired  in  the  hunting  or  skinning  of  tar- 
bagans, prove  that  the  disease  was  plague.  Every  summer  the  population 
in  the  neighborhood  of  Manchuria  Station  is  greatly  augmented  by  Chi- 
nese, who  flock  in  to  hunt  the  tarbagan.  It  was  among  these  men  that 
the  recent  epidemic  of  pneumonic  plague  originated  and  thence  spread 
eastward  to  the  sea. 

LeDantec  has  looked  upon  the  tarbagans  as  the  permanent  source  of 
plague  in  rats  and  men,  and  has  urged  the  primary  necessity  of  waging 
war  against  them.  But  it  must  be  conceded  that,  were  it  not  for  rats, 
plague  among  the  Arctomyinae  would  be  of  little  significance,  owing  to 
their  less  intimate  contact  with  man. 

The  Extermination  of  the  Rat. — Thus  the  plague  problem  is  narrowed 
down  to  the  Rat  Problem,  so  well  presented  by  Boelter. 

Rats  did  not  embark  with  Koah.  For  is  it  not  revealed  in  the  Quas- 
sul  Amhia  of  the  Mohammedans  how  that  patriarch,  having  forgotten 
in  his  hurry  to  install  sanitary  arrangements  in  the  Ark,  appealed  for 
help  from  on  high.  The  pig  was  created  to  clean  up  the  accumulated 
oifal;  but  the  ever-restless  Shaitan  drew  forth  from  the  pig  rats,  which 
multiplied  enormously,  and  their  gnawings  endangered  the  whole  animal 
kingdom.  The  angel  Gabriel,  descending  upon  request,  instructed  Xoah, 
and  he,  passing  his  hand  over  the  nostrils  of  the  tiger,  drew  forth  eats, 
which  soon  held  the  rats  in  check.  One  should  Ix?  glad  to  know  this  in 
order  to  place  blame  and  shame  where  they  really  Ix^long.  We  must 
admit,  however,  that  Shaitan  was  clever  when  he  endowed  his  children 
with  such  extraordinary  fecundity.  After  thousands  of  years  suffering 
mankind  has  waked  up,  in  spots,  to  the  moral  necessity  of  nuiking  a 
concerted  effort  against  the  ofTs[)ring  of  that  Evil  One.  We  have  national 
and  international  societies  for  the  destruction  of  vermin,  and  one  small 
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nation  has  found  it  profitable  from  a  business  standpoint  alone  to  place 
a  bounty  on  rats.  This  is  a  good  beginning,  but  there  seems  to  be  some 
confusion  about  the  modus  operandi.  Had  those  Poles  not  checked  those 
Eastern  hordes,  we  would  have  taken  in  with  our  mother's  milk  the  knowl- 
edge that  the  cat  is  the  especially  created  enemy  of  the  rat,  and  the  rea- 
sons therefore,  and  so  have  averted  the  just  criticisms  of  Buchanan.  To 
expect  extermination  of  the  rat  seems  preposterous,  for  we  are  but  human. 
However,  so  far  as  plague  prophylaxis  is  concerned,  that  is  unnecessary; 
the  factor  of  safety  may  be  reached  by  reducing  their  numbers.  For  this 
the  reasons  are  now  evident. 

Buchanan  prevented  the  recurrence  of  plague  in  certain  Punjab  vil- 
lages by  importing  cats.  His  observation  that  villages  with  30-75  cats 
per  hundred  houses  escaped  plague,  while  those  with  a  low  percentage 
were  attacked,  are  noteworthy,  and  should  lead  to  extensive  experiments 
in  a  land  where  ratproofing  is  hopeless,  and  where  religious  prejudices 
interfere  with  wholesale  rat  destruction.  "It  is  one  of  the  measures  of 
plague  prevention  dictated  by  their  scriptures  to  Mohammedans  and  Hin- 
dus alike,  and  which  will,  therefore,  be  acceptable  to  all." 

Independently,  R.  Koch  expressed  the  opinion  that  the  only  solution 
lay  in  the  breeding  and  maintenance  of  an  efficient  race  of  cats.  Like 
]S[oah,  he  found  that  keeping  them  on  ships  bound  for  the  tropics  insured 
comparative  freedom  from  rats.  His  plan  has  been  advocated  by  Kita- 
sato  in  Japan.  There  the  latter  found  that  the  percentage  of  cats  to 
houses  varied  from  four  in  Tokio  to  forty-nine  in  the  Yamanashi  dis- 
trict, where  cats  are  kept  to  protect  the  silk  industry  from  rats.  Shiga 
considers  the  latter  place  safe  from  plague ;  we  know  that  the  former  is 
not.  That  sounds  like  plain  sailing,  but  Shaitan  has  kept  busy — he  put 
the  Cysticercus  fasciolaris  in  the  livers  of  rats  and  mice  so  that  cats  may 
suffer  and  often  die ;  and  strange  ideas  into  the  brains  of  the  more  weak- 
minded  humans. 

The  only  other  rational  plan  of  attack  is  aimed  at  the  rats'  food  sup- 
ply. Like  any  other  living  thing,  they  multiply  up  to  the  limit  of  their 
food  supply,  and  any  prophylactic  measures  which  leave  this  fundamental 
fact  out  of  consideration  must  have  an  evanescent  effect.  The  most  per- 
sistent trapping  and  poisoning  yields  only  very  temporary  reduction. 
Wherever  careful  census  has  been  taken,  it  is  noted  that  the  primary 
diminution  in  numbers  favors  increased  multiplication ;  and,  other  things 
being  equal,  the  rat  population  soon  regains  its  former  strength.  After 
four  and  a  half  million  rats  had  been  killed  in  Tokio,  they  were  found 
to  be  still  numerous.  Ratproofing,  in  order  to  be  efficient,  must  be  car- 
ried out  conscientiously  over  a  long  period  of  time,  and,  at  the  very  least, 
in  all  ports  receiving  foreign  shipping.  In  Am.erica  this  would  be  in- 
sufficient, for  we  already  have  an  endemic  focus  of  plague.  Lands  still 
free  of  infection  may  well  reflect  on  the  fact  that,  in  spite  of  modern 
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quarantine  regulations,  including  inspection  and  disinfection  of  ships 
and  rat  guarding  of  ships'  cahles,  the  present  pandemic  has  inva<led 
fifty-two  countries. 

There  are  no  reasonable  or  insurmountable  objections  to  this  plan  of 
attack,  unless  they  exist  in  present  social  conditions.  It  is  the  easiest 
thing  in  the  world  to  make  a  building  ratproof,  and  the  hardest  to  get 
anyone  to  do  it.  When  a  corporation  or  large  stable  owner  is  able  to  suc- 
cessfully evade  an  explicit  ratproofing  ordinance  in  the  face  of  a  State 
Board  of  Health  backed  by  the  Federal  Government,  one  must  surely 
conclude  that  the  relation  of  hygiene  to  material  progress  is  still  un- 
appreciated. 

Measures  Yielding  Temporary  Protection. — 1.  Inoculation. — In  the 
meantime,  where  social  conditions  permit,  among  the  simple-minded,  so- 
called  savages ;  among  physicians,  nurses,  and  sanitary  inspectors,  and  in 
such  others  to  whom  perpetuity  seems  desirable,  one  may  produce  tem- 
porary immunity  to  plague  by  vaccination  with  dead  or  living  attenuated 
cultures  of  B.  pestis.  The  carefully  collected  statistics  of  Bannerman, 
based  on  hundreds  of  thousands  of  inoculations  in  India,  prove  the  pro- 
tective powers  of  Haffkine's  prophylactic.  Not  only  is  the  incidence 
reduced,  but  also  the  case  mortality  among  those  inoculated. 

Undhera,  a  village  of  farmers  near  Baroda  City,  was  swept  by  plague 
in  1898.  Between  January  5  and  February  12  seventy-six  persons  died 
of  plague,  ten  had  left  the  village,  and  four  were  born,  thus  leaving  950 
persons  alive — giving  a  mortality  equivalent  to  a  death  rate  of  166  per 
mille  per  annum.  The  men,  women,  and  children  in  each  hut  were  di- 
vided into  two  groups,  inoculated  and  uninoculated.  Six  weeks  later, 
when  plague  had  ceased,  a  census  was  taken  again,  with  results  so  strik- 
ing and  pathetic  as  never  to  be  forgotten  by  the  plague  ofiicials.  In  one 
instance,  from  two  huts  in  succession,  only  the  inoculated  answered  to 
their  names.  All  those  untreated  had  died  of  plague.  Altogether  there 
had  been  8  cases  with  3  deaths  among  the  inoculated,  and  27  cases  with 
26  deaths  among  those  untreated.  If  the  uninoculated  had  been  in- 
jected their  mortality  would  have  been  reduced  89.6  per  cent. 

In  a  record  of  over  6,000  attacks  of  plague  among  the  inoculated 
the  mortality  was  43.5  per  cent.,  against  73.3  per  cent,  among  the  un- 
inoculated. Of  the  total,  358  developed  plague  one  to  ten  days  after 
inoculation,  and  of  these  172  died — a  mortality  of  48  per  cent.  ^Nlany 
figures  like  the  last  refute  the  contention  of  Calmette,  that  one's  chances 
are  diminished  by  inoculation  during  the  incubation  period. 

The  prophylactic  consists  of  a  six-weeks-old  broth  culture  of  B.  pestis 
killed  by  heating  at  55°  C.  for  15  minutes  and  preserved  with  0.5  per 
cent,  carbolic  acid.  The  method  of  bottling  and  control  instituted  by 
Bannerman  in  1905  absolutely  rules  out  the  rei)etition  of  such  an  acci- 
dent from  tetanus  as  occurred  in  Mulkowal  in  1902.     The  dose  for  an 
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average  healthy  man  is  5  c.  c.  injected  snbcntaneously  in  the  back  of 
the  upper  arm,  whicli  is  previously  sterilized  with  5  per  cent,  carbolic 
solution.  Children  may  be- given  relatively  large  doses.  Persons  over 
50  should  get  one-tenth  less  than  the  adult  dose  for  each  decade  above 
that  age.  Pregnant  women  may  be  inoculated  up  to  the  seventh  month 
without  special  reduction,  but  at  later  term  the  dose  should  be  divided 
in  two  with  a  week's  interval.  Miscarriage  has  never  been  known  to 
follow  inoculation.  This  is  fortunate,  considering  the  fatality  of  plague 
during  pregnancy. 

Those  suffering  from  other  fevers  should  not  be  inoculated  until  forty- 
eight  hours  after  the  fever  has  entirely  gone. 

In  serial  inoculations  the  syringe  is  best  sterilized  by  Wright's  method : 
it  is  simply  filled  with  oil  heated  to  160"  C.  (320°  F.)  and  emptied  at 
once.     Between  each  operation  the  needle  is  simply  dipped  into  the  oil. 

In  three  to  five  hours  after  inoculation  there  is  swelling  and  pain  at 
the  site  of  inoculation,  a  rise  of  temperature,  and  general  discomfort. 
?^o  treatment  is  required,  excepting  ice  to  the  head,  if  there  is  headache. 
'^o  change  in  diet  or  occupation  are  necessary.  The  general  symptoms 
usually  subside  in  twenty-four  to  thirty-six  hours;  if  not,  a  purge  will 
give  relief. 

Shiga's  modification  may  be  of  use  when  a  vaccine  must  be  prepared 
in  a  hurry.  It  consists  essentially  of  a  similarly  heated  and  preserved 
physiologic  salt  solution  suspension  of  B.  pestis  in  the  proportion  of  one 
oese  (2  mg.)  of  B.  pestis  to  1  c.  c.  of  salt  solution.  For  the  first  injec- 
tion 0.6  c.  c.  is  given,  and  when  symptoms  have  subsided  another  inocu- 
lation of  1  c.  c. 

Strong  believes  that  inoculation  with  living  avirulent  cultures  of  B. 
pestis  yields  greater  and  more  lasting  immunity.  The  operation  of  this 
method  on  a  large  scale  would  seem  to  present  many  difficulties  and  dan- 
gers. 

The  duration  of  immunity  conferred  by  the  Haffkine  prophylactic 
has  been  proven  to  be  longer  than  at  first  believed.  From  a  searching 
inquiry  into  the  causes  of  death,  during  five  years  among  the  Parsis  of 
Bombay,  "it  would  appear  that  the  degree  of  protection  remaining  dur- 
ing the  second  year  after  inoculation  is  only  slightly  less  than  that  of 
the  first  year,  and  that  even  after  five  years  some  trace  of  protection 
remains."  Some  twenty  villages  in  the  Punjab  passed  successfully 
through  a  second  plague  season  without  reinoculation  in  the  interval. 

2.  Rat  Destruction. — By  trapping,  poisoning,  and  the  use  of  bacterial 
viruses,  the  rat  population  may  be  reduced  to  the  point  affording  tempo- 
rary protection.  It  is  labor  lost,  however,  unless  supplemented  by  a 
most  thorough  system  of  inspection  leading  to  the  proper  disposal  of 
garbage  and  the  conservation  of  foodstuffs  by  the  use  of  ratproof  recep- 
tacles and  the  temporary  ratproofing  of  stables,  graineries,  warehouses, 
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etc.  Traps  equaling  in  number  at  least  two  per  cent,  of  the  human  pop- 
ulation must  be  set  simultaneously  over  the  whole  city  or  town;  and  the 
rat  collections  used  as  a  guide  to  the  work  of  sanitation.  Since  the  work 
of  the  Indian  Commission  points  to  the  young  generation  of  rats  as  the 
chief  source  of  danger,  the  extensive  use  of  a  bacterial  virus  like  B. 
pestis  cavice  would  aid  the  reduction  by  trapping.  Young  rats  are  partic- 
ularly susceptible  to  this  organism,  and  sucklings  become  fatally  infected 
through  their  mother's  milk,  as  shown  by  the  writer.  However,  it  is 
questionable  whether  the  use  of  viruses  belonging  to  the  B.  enteritidis 
group  is  justified,  excepting  in  the  presence  of  acute  epidemic  plague. 
A  trustworthy  rat-catching  corps  can  only  be  obtained  by  a  careful 
weeding  out  process,  and  then  their  experience  should  lead  to  permanent 
employment.  This  was  the  experience  of  Thompson  at  Sydney  and  ours 
on  the  Pacific  Coast.  The  prophylactic  value  of  such  a  permanent  corps 
in  a  seaport  has  been  demonstrated  by  Thompson. 

3.  Measures  Directed  Against  the  Flea. — According  to  L.  O.  Howard, 
one  may  render  houses  immune  to  fleas  "by  dissolving  alum  in  the  white- 
wash or  kalsomine  applied  to  the  interior  walls,  putting  sheets  of  thick 
paper  that  have  been  dipped  in  an  alum  solution  under  the  floor  mat- 
ting, and  scattering  pulverized  alum  in  all  crevices  where  insects  might 
lodge  or  breed.  Powdered  alum  may  be  sprinkled  upon  carpets,  already 
laid,  and  then  brushed  or  swept  into  their  meshes  with  no  injury  to  the 
carpet,  and  with  the  certainty  to  many  insects,  including  both  moths  and 
fleas.  Sheets  that  have  been  soaked  in  alum  water  and  then  dried  may 
profitably  inclose  those  that  are  spread  nearest  to  the  sleeper." 

4.  Protective  Clothing. — Sanitary  officers  in  particular  will  find  that, 
in  addition  to  inoculation,  a  fleaproof  suit  with  adjustable  mask  will 
conduce  to  peace  of  mind.  Almost  a  century  ago  James  Johnson  wrote: 
"A  most  important  measure  is  the  use  of  oiled  dresses,  the  texture  of 
which  is  so  completely  close  as  to  prevent  the  passage  of  the  most  minute- 
particles  of  matter  from  without.  By  these  means  every  attendant  on  the 
military  pest  hospitals  in  Malt^  escaped  the  contagion." 

Measures  in  Vogue  at  Present  Which  Should  Be  Abolished. — In  or- 
der to  obtain  the  most  prompt  results  in  the  control  of  an  outbreak  of 
bubonic  plague,  every  effort  should  be  directed  against  the  chief  sources 
of  infection.  It  is  evident  that  the  detection  and  quarantine  of  cases  of 
pestis  minor  is  without  the  importance  formerly  attached  to  it,  and  that 
these  cases  are  only  of  value  as  an  index  of  the  presence  of  plague.  Like- 
wise, the  money  spent  in  the  disposal  of  the  dead  in  lime  in  zinc-lined 
coffins  could  be  more  profitably  used  in  rat  destruction ;  ordinary  coffins 
taken  to  the  home  of  the  dead  plus  chloroform  will  render  the  removal 
of  the  bodies  infinitely  safer.  Since  the  infection  does  not  reside  on  the 
walls  or  floor  of  the  house  nor  in  the  human  case,  but  in  rats  and  fleas 
in  the  rat  runways  and  cracks  of  tlio  house,  ordinary  disinfection  is  use- 
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less.  As  a  general  rule,  infection  enters  a  house  but  once  during  a  single 
outbreak,  and  when  its  presence  is  recognized  the  only  measures  of  value 
are  thorough  fumigation  with  sulphur  dioxid  after  cutting  off  all  chan- 
nels of  escape  for  rats. 

The  expenses  incident  to  the  isolation  and  treatment  of  cases  of  the 
bubonic  type  in  special  hospitals  is  decidedly  questionable.  They  will  do 
just  as  well  at  home  and  are  per  se  without  menace  to  the  community. 
The  safest  place  during  an  outbreak  is  inside  of  a  plague  hospital;  this 
is  true  even  in  India,  as  pointed  out  by  Lamb  and  Liston. 

The  Prophylaxis  of  Pneumonic  Plague. — In  the  recent  epidemic  in 
Manchuria  and  China  the  railway  was  the  most  important  factor  in  its 
dissemination,  and  almost  every  town  infected  became  so  after  the  arrival 
of  passengers  from  an  infected  area.  Apparently  fairly  close  contact  was 
necessary  for  transmission.  Chiefly  coolies  and  the  overcrowded  residents 
of  the  poor  districts  were  affected.  Here  the  segregation  of  the  inhabi- 
tants in  small  districts  by  means  of  military  cordons,  isolation  of  patients 
.  and  their  contacts,  and  disinfection  when  efficiently  carried  out  was 
invariably  followed  by  a  fall  in  the  death  rate.  All  the  sanitary  staff, 
insured  in  the  Russia  and  St.  Petersburg  companies,  were  inoculated  and 
supplied  with  tarpaulin  or  linen  coats,  gloves,  rubber  or  tarpaulin  socks, 
and  were  obliged,  when  picking  up  the  dead  or  sick,  to  wear  respirators. 
The  writer  has  seen  a  doctor,  with  an  air  of  great  confidence,  use  a  double 
layer  of  loose  mesh  gauze  as  a  respirator  while  examining  a  case  of  secon- 
dary pneumonic  plague.    With  the  aid  of  Providence  he  escaped  infection. 

Since  Gotschlich  and  others  have  shoAvn  that  convalescents  from 
plague  pneumonia  may  expectorate  virulent  germs  for  weeks  after  the 
temperature  is  normal,  it  is  evident  that  such  cases  should  be  held  until 
their  sputum  is  no  longer  infectious  for  guinea-pigs. 

-  Teeatment 

The  "sure  remedy"  offered  in  this  article  is  prophylaxis.  Little  has 
been  accomplished  in  influencing  the  course  of  the  disease. 

1.  Serum  Treatment. — The  discussion  concerning  the  value  of  the 
Yersin-Roux  antiplague  serum  has  apparently  been  satisfactorily  dis- 
posed of  by  Choksy.  His  series  includes  1,081  cases  treated  in  India 
during  1905-7.  In  this  series  only  every  alternate  case  was  treated  with 
the  serum,  the  others  acting  as  controls.  Very  mild  cases  and  severely 
septicemic  and  moribund  cases  were  excluded.  The  general  mortality 
was  reduced  to  49.6  per  cent.  In  cases  treated  during  the  first  day  of 
the  disease  the  mortality  was  30  per  cent. ;  this  increased  to  52  per  cent, 
among  those  treated  on  the  second  day,  and  to  over  60  per  cent,  among 
those  treated  on  the  third  day.  The  general  dosage  is  not  given,  but  in 
one  case  a  woman  of  25  years  received  420  c.  c.  of  the  serum  in  six  in- 
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jections ;  in  another  a  child  of  7  with  plague  septicemia  received  270  c  c. 
in  six  injections;  both  cases  recovered. 

2.  The  Drug"  Treatment. — Thomson  gives  an  unusually  favorable  re- 
port on  the  internal  administration  of  carbolic  acid.  In  a  series  of  143 
cases  he  had  a  mortality  of  only  30  per  cent.  It  was  given  in  capsules, 
twelve  grains  (0.78  gm.)  every  two  hours,  or  144  grains  daily.  Carbo- 
luria  rarely  occurred  if  the  drug  was  pure  and  was  easily  controlled 
by  omitting  a  couple  of  doses. 

It  is  generally  considered  advisable  to  give  calomel  in  small  doses  fol- 
lowed by  a  saline  early  in  the  disease.  The  diarrhea  which  occurs  later 
may  be  checked  with  bismuth.  It  would  seem  that  opium  or  its  prepara- 
tions are  contraindicated,  as  they  interfere  with  the  elimination  of  tox- 
ins. Pain  should  be  relieved  by  means  of  ice  packs.  The  temperature 
is  best  controlled  by  cold  spongings.  Depressant  coal-tar  products  should 
be  avoided,  as  the  heart  is  affected  early  in  the  disease.  It  is  best  sup- 
ported by  digitalis  and  strophanthus.  Ice  bags  should  be  applied  to  the 
buboes,  and  these  should  not  be  incised  until  suppuration  and  fluctua- 
tion are  manifest.  It  is  a  matter  of  chance  if  the  early  excision  of  a 
bubo,  advocated  by  some,  is  performed  soon  enough.  The  reports  of  rap- 
idly fatal  septicemia  following  this  operation  would  seem  to  condemn 
it.  The  patient  should  be  urged  to  drink  as  much  water  as  possible,  and 
elimination  through  the  kidneys  promoted,  and  anuria  prevented  by 
Fischer's  method  as  given  toward  the  close  of  the  article  on  cholera. 
Primary  or  secondary  skin  pustules  should  be  protected  by  antiseptic 
dressings-  The  heart  action  remains  weak  for  a  long  time  after  con- 
valescence, and  overexertion  should  be  guarded  against. 

3.    ASIATIC    CHOLERA 

William  B.  Wiiebry 

Prophylaxis 

The  principles  of  prophylaxis  may  be  divided  into  Communal  and  In- 
dividual; and  yet  these  are  intimately  bound  together  and  are  based  en- 
tirely upon  a  knowledge  of  the  ways  of  transmission.  Cholera  is  carried 
from  one  country  to  a  distant  one  solely  by  humans — those  ill  or  conva- 
lescent from  the  disease,  and  by  "healthy  carriers."  In  addition,  for 
shorter  distances,  by  streams ;  by  infected  foodstuffs  which  may  be  eaten 
raw  or  without  recooking — milk,  vegetables,  fruits,  breadstuff s,  etc. ;  and 
by  flies.  Explosive  outbreaks  in  large  and  small  communities  have  all 
been  traced  to  a  contaminated  water  or  milk  supply.  In  fact,  the  sources 
of  infection  coincide  with  those  of  typhoid  and  recall  Osier's  three  F'a — 
food,  fingers,  and  fiies. 
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Communal  Prophylaxis. — The  chief  sanitary  regulations  which  pro- 
mote freedom  from  cholera  deal  with  a  pure  water  and  food  supply. 
Cholera  cannot  spread  where  these  exist.  Here  it  seems  worth  while  to 
call  attention  to  the  plan  of  Long,  which  aims  at  the  total  suppression  of 
cholera  in  the  Philippines  through  the  installation  of  artesian  wells. 

Protection  by  quarantine  has  been  a  failure  excepting  perhaps  in  the 
case  of  thoroughly  isolated  communities,  and  in  Germany,  where  an  om- 
nipotent Bureau  of  Health  is  aided  by  a  large  corps  of  thoroughly  trained 
experts.  There  are  many  loopholes  in  any  system  of  land  or  maritime 
quarantine  which  must  be  applied  on  a  large  scale ;  and  one  of  the  holes 
is  made  by  the  "healthy  carrier."  To  make  any  system  of  quarantine 
efficient  the  feces  of  every  passenger  (irrespective  of  social  and  financial 
status)  must  be  examined  for  cholera  vibrios;  and  those  infected  held 
until  bacteriologically  free.  This  period  probably  varies  considerably. 
In  1905  Gotschlich  found  cholera  vibrios  in  the  intestines  of  pilgrims 
returned  to  Tor  from  Mecca.  Cholera  had  failed  to  appear  in  Mecca  that 
year,  and  yet  these  individuals  had  picked  up  and  carried  the  germs  for  a 
period  of  more  than  five  months. 

Zabolotny  states  that  during  the  Russian  epidemic  of  1907-8  the  stools 
of  2,440  persons  who  had  come  in  contact  with  cholera  cases  were  ex- 
amined, and  five  per  cent,  of  carriers  found.  In  these  the  vibrios  persisted 
for  from  a  few  days  to  two  weeks,  seldom  longer. 

According  to  Jakowleif,  etc.,  in  the  St.  Petersburg  epidemic  of  1908 
the  carriers  were  fairly  well  distributed  among  men,  women,  and  chil- 
dren. Three  classes  were  found:  (1)  Twenty-five  cases  in  the  stage  of 
incubation.  These  developed  symptoms  after  one  to  three  days.  (2) 
Forty  "light"  cases — showing  mild  symptoms.  (3)  Sixty  true  carriers, 
all  of  whom  had  solid,  well-formed  stools.  In  these  the  vibrios  persisted 
for  from  one  to  ten  days. 

Zlatogoroff  found  that  in  over  half  of  225  convalescents  the  vibrios 
persisted  for  from  fourteen  to  seventeen  days.  In  one  case  they  persisted 
for  fifty-six  days.  He  refers  to  the  investigations  of  Kulescha,  Bruloff, 
and  Tschniknaveroff,  who  found  that  the  vibrios  live  for  a  long  while  in 
the  gall-bladder,  and  thence  escape  with  the  intestinal  contents. 

Possibly  Roger's  method  of  administering  permanganates  (vide  infra) 
might  shorten  the  quarantine  of  carriers. 

Individual  Prophylaxis. — One  may  be  surrounded  by  cholera  for 
months  and  escape  if  the  rule  to  eat  nothing  but  recently  cooked  foods,  and 
to  drink  boiled  water  only,  is  strictly  followed.  The  heated  foods  may  be 
allowed  to  cool  if  carefully  screened  from  flies  and  guarded  against  manual 
contamination.  All  dishes  used  in  the  preparation,  serving,  and  storing 
of  foods  should  be  scalded.  If  possible,  one's  quarters  should  be  screened 
against  flies  and  their  breeding  places  disposed  of. 

It  is  not  easy  to  adhere  to  these  rules  when  on  the  march  or  traveling 
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in  any  other  way  through  an  infected  district.  One  may  then  eat  with 
one  hand  and  fight  flies  with  the  other,  while  one  ponders  on  the  classic 
experiments  of  Hankin,  who  found  cholera  vibrios  in  sterilized  milk  ex- 
posed to  flies  in  an  infected  district  When  heated  drinks  are  out  of  the 
question  water  may  be  rendered  safe  by  the  addition  of  various  chemicals. 
The  writer  found  that  acetozone  in  1-60,000  solution  acting  for  15  min- 
utes killed  all  but  the  spore-bearing  bacteria  in  Manila  tap. water.  Alpha- 
zone  is  a  more  permanent  and  equally  powerful  peroxid.  The  suscepti- 
bility of  the  cholera  vibrio  to  the  hydrogen  ion  is  well  known.  Schultze- 
Schultzenstein  showed  that,  in  fluids  containing  albumin  or  peptone,  or 
both,  0.097-0.217  per  cent,  of  hydrochloric  acid  will  destroy  the  cholera 
vibrio  in  an  hour.  Woolley  found  that  one  per  cent  of  citric  acid  in  pep- 
tone solution  was  fatal  to  the  vibrio  within  twenty  minutes.  Analyses 
yielded  him  6.86  grams  of  crystallized  citric  acid  per  100  c.  c.  of  lemon 
juice;  or  1,37  grams  per  half  of  a  large  lemon.  As  Rogers  has  pointed 
out,  in  connection  with  an  outbreak  in  Bengal,  the  drinking  of  perman- 
ganate solutions  may  have  a  decided  prophylactic  effect.  The  filtration  of 
water  by  means  of  small  hand  pumps  is  unsafe,  unless  some  filter  with  as 
close  pores  as  the  Pasteur-Chamberland  "F."  is  used.  The  filter  and  its 
connections  must  be  boiled  before  each  operation,  for,  as  Theobald  Smith 
and  the  writer  showed,  bacteria  grow  through  the  pores  with  extreme 
rapidity. 

Thick-skinned  fruits  and  vegetables  such  as  apples,  oranges,  mangoes, 
tomatoes,  etc.,  may  be  eaten  raw  after  immersion  for  a  few  seconds  in 
scalding  hot  water. 

The  use  of  alcoholic  beverages  is  to  be  especially  condemned,  for  sub- 
acute or  chronic  gastritis,  whether  due  to  this  or  other  causes,  is  most 
certainly  an  open  sesame  to  the  cholera  vibrio.  Other  gastrointestinal  dis- 
turbances, such  as  may  be  brought  on  by  eating  raw  foods  or  by  chills,  are 
to  be  avoided.  English  practitioners  in  India  lay  stress  on  the  importance 
of  wearing  a  flannel  belly  band — the  cholera  belt — at  night  No  doubt  it 
prevents  diarrhea  following  an  early  morning  chill. 

Protection  by  Inoculation. — Much  experimental  work,  as  well  as 
numerous  human  inoculations,  seem  to  show  that  active  immunity  may 
be  produced  against  cholera  by  the  injection  of  living  or  dead  vibrios  or 
the  autolysate  of  carefully  killed  cultures.  The  method  was  first  tried 
by  Ferran  in  1885,  but  was  perfected  through  the  work  of  Ilaffkine,  KoUe, 
Wassermann,  Besredka,  Strong,  and  others. 

Haffkines  Method. — An  agar  slant  culture  of  virulent  cholera  vibrios 
is  grown  at  39°  for  24-36  hours;  enough  sterile  water  is  added  to  cover 
the  culture  to  one-third  its  height  and  the  growth  is  then  washed  off  in 
this  water.  One  half  c.  c.  of  this  emulsion  injected  subcutaneously  is  the 
average  dose  for  an  adult.  Tlie  local  and  general  reaction  following  the 
injection  is  rather  severe  and  it  is  doubtful  whether  it  will  be  submitted 
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to  generally  without  force.  Powell,  using  this  method  in  the  Assam  tea 
gardens,  inoculated  5,778  coolies.  Of  these  27  subsequently  developed 
cholera  and  14  (51.4  per  cent.)  died.  At  the  same  time,  among  6,549 
noninoculated  there  were  198  cases  with  124  (62.6  per  cent.)  deaths. 

Kolle's  Method. — An  agar  culture  containing  about  20  mg.  of  growth 
is  suspended  in  10  c.  c.  of  physiologic  salt  solution  and  heated  to  55°  C. 
for  15  minutes;  0.5  per  cent,  phenol  is  added  as  a  preservative.  One  c.  c. 
(2  mg.  of  the  culture)  is  injected  subcutaneously  into  an  adult.  Murata, 
using  Kolle's  method,  reported  that  out  of  10,000  inoculated  6  becam3 
sick  (mortality  42  per  cent.),  while  out  of  10,000  noninoculated  13  be- 
came sick  (mortality  75  per  cent.).  Numerous  statistics  by  Haffkine  and 
others  exist,  but  these  are  considered  sufficiently  instructive.  The  severe 
reaction  produced  will  bar  its  general  use,  excepting  in  the  case  of  troops 
in  the  field  or  large  working  forces.  Even  if  the  milder  vaccine  of  Strong, 
consisting  of  the  products  of  autolysis  of  the  vibrios,  is  shown  to  be  of 
equal  protective  value,  so  far  as  communities  are  concerned,  the  only  per- 
manent solution  is  offered  by  Sanitation. 

Stamping  Out  an  Epidemic. — As  much  cooperation  on  the  part  of  the 
community  as  is  possible  must  be  obtained  along  the  lines  of  prophylaxis 
already  set  forth.  The  influence  of  heated  drinks  is  well  illustrated  by 
Salembeni.  The  cholera  in  St.  Petersburg  in  1908  increased  and  de- 
creased, by  weeks,  at  the  following  rate:  314,  2,046,  2,437,  1,403,  703, 
390,  234,  124,  94.  The  diminution  commencing  with  the  fourth  week 
was  not  due  to  the  work  of  the  forces  of  sanitation,  which  was  poor,  but 
was  attributed  solely  to  the  placarding  of  all  houses  with  directions  to  boil 
the  water  and  the  establishment  of  numerous  booths  for  the  free  distribu- 
tion of  tea. 

The  medical  inspectors  should  make  special  search  for  mild  ambulant 
cases  and  those  in  the  stage  of  premonitory  diarrhea,  for  these  might  be 
controlled  readily  by  the  permanganate  treatment.  Likewise,  as  shown 
by  the  work  of  Zabolotny,  all  contacts  must  be  quarantined  until  clinical 
and  bacteriologic  examinations  prove  them  free  of  menace  to  others.  The 
importance  of  disinfecting  excreta,  soiled  clothes,  bedding,  etc.,  and  of 
holding  convalescents  until  bacteriologically  free,  is  evident.  Philoff 
found  the  vibrios  to  persist,  in  cholera  feces  exposed  to  daylight,  for  19- 
99  days;  when  kept  in  the  dark  for  18-101  days. 

If  open  wells  must  be  used  they  should  be  disinfected  by  mixing  potas- 
sium permanganate  solution  with  the  water  until  it  has  a  decided  pink 
color.  The  color  will  disappear  in  a  day  or  two.  The  well  should  be 
guarded  against  subsequent  contamination  or  disinfected  frequently. 
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The  Nature  and  Action  of  the  Cholera  Toxins 

There  are  two  main  ideas  as  to  the  nature  and  origin  of  the  poisons 
concerned  in  cholera  intoxication.  The  original  theory  of  Pfeiffer,  that 
the  toxic  elements  are  intimately  bound  to  the  protoplasm  of  the  cells  and 
only  set  free  upon  their  disintegration,  is  generally  adhered  to.  It  is 
thought  by  some  that  Metchnikoff's  soluble  toxin  is  such  a  freed  diffusible 
endotoxin.  The  theory  of  Emmerich,  that  cholera  is  a  nitrite  and  nitrous 
acid  poisoning  due  to  the  reduction  of  nitrates  contained  in  the  food, 
would  seem  to  be  satisfactorily  disposed  of  by  the  following  arguments: 
(a)  Many  of  the  normal  bacterial  inhabitants  of  the  human  intestine  are 
able  to  bring  about  the  same  reduction ;  (b)  in  the  classic  experiments  of 
Metchnikoff  young  rabbits  were  only  susceptible  while  suckling  their 
mother's  milk  (free  of  nitrates),  and  became  immune  when  they  reached 
the  age  when  they  began  feeding  on  vegetables  (rich  in  nitrates).  This 
argument  of  Salembeni's  does  not  seem  to  be  good.  Immunity  acquired 
with  age  might  here  coincide  with  the  change  in  diet.  Often  it  does  not 
do  so,  as,  for  example,  in  the  case  of  the  immunity  acquired  by  rats  to 
gastrointestinal  infection  with  members  of  the  B.  enteritidis  group.  How- 
ever, (c)  the  chief  symptoms  of  cholera  can  be  produced  by  injecting 
susceptible  animals  with  the  intracellular  toxins  of  the  vibrio. 

When  cholera  vibrios  succeed  in  passing  through  the  stomach  they 
multiply,  under  unknown  favorable  conditions,  in  the  small  intestine. 
They  remain  localized  there,  penetrating  to  but  a  limited  extent  between 
the  epithelial  cells  of  the  glandular  crypts.  Only  rarely,  when  large  quan- 
tities of  blood  have  been  used,  have  they  been  isolated  from  the  periplieral 
circulation.  Owing  to  their  activities  large  quantities  of  water  and  salts 
are  discharged  into  the  gastrointestinal  canal.  This  brings  on  the  symp- 
toms of  diarrhea  and  vomiting.  The  further  action  of  the  toxins  results 
in  the  desquamation  and  disintegration  of  enormous  numbers  of  epithelial 
cells  lining  the  small  intestine,  and  these  enter  into  tlie  composition  of  the 
"rice  water"  stools  which  soon  replace  the  early  fecal  diseliarges.  This 
loss  of  pints  or  quarts  of  fluid  in  a  few  hours  brings  about  an  extreme 
dehydration  of  the  tissues  and  blood ;  the  fall  in  blood  pressure ;  the  small 
and  rapid  pulse;  the  fall  in  surface  temperature;  the  shriveling  of  the 
skin ;  the  muscular  cramps ;  and  the  anuria.  If  the  patient  lives  the  cir- 
culation is  gradually  restored,  the  surface  temperature  rises,  the  diarrhea 
moderates,  and  urine  is  secreted  again;  or,  as  is  often  the  ease,  collapse 
supervenes  again  or  with  persistent  anuria  come  hyperpyrexia,  somno- 
lence, coma,  and  death. 
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Tkeatment 

The  large  number  of  drugs  recommended  in  the  treatment  of  this  dis- 
ease is  in  direct  proportion  to  their  inefficiency.  It  is  evident  that  any 
logical  method  of  treatment  must  concern  itself  chiefly  with:  (1)  restor- 
ing the  lost  water  and  salts,  and  thus  reestablishing  the  circulation;  (2) 
neutralizing  the  cholera  toxins  (absorbed  and  unabsorbed),  combined  with 
measures  which  favor  their  excretion;  and  (3)  the  treatment  of  dangerous 
complications,  the  most  important  of  which  is  the  anuria.  That  it  is  pos- 
sible to  meet  these  requirements  is  due  to  three  pieces  of  research  work 
done  in  recent  times:  the  production  of  an  antitoxic  serum  by  Metchni- 
koff,  Roux,  and  Salembeni ;  the  placing  of  the  salt  solution  and  the  per- 
manganate treatment  of  cholera  on  a  scientific  basis  by  Leonard  Rogers; 
and  the  researches  of  Martin  H.  Fischer  on  nephritis. 

Serum  Treatment 

The  efiiciency  of  the  antitoxic  serum  prepared  at  the  Pasteur  Institute 
of  Paris  was  tested  by  Salembeni  during  the  cholera  epidemic  in  St.  Peters- 
burg (1908).  It  was  used  at  the  height  of  the  epidemic.  In  42  treated 
cases  (19  very  severe,  10  severe,  7  medium,  and  6  light)  the  mortality 
was  23.8  per  cent.  The  ofiicial  mortality  returns  during  the  same  period 
of  time  was  45.6  per  cent.  The  limited  quantity  of  serum  on  hand  pre- 
vented further  tests.  It  is  unfortunate  that  he  was  unable  to  make  con- 
trol tests  with  normal  serum,  as  was  intended,  for  it  seems  possible  that 
similar  results  might  have  been  obtained  with  normal  serum.  Salembeni's 
rather  striking  results  cannot  be  attributed  entirely  to  the  physiologic 
saline  with  which  the  serum  was  diluted.  Intravenous  isotonic  salines 
have  been  abolished  as  of  little  use  in  the  treatment  of  cholera.  Without 
going  into  the  early  history  of  their  use,  which  has  been  reviewed  by  Rog- 
ers, it  is  sufficient  to  state  that  during  their  use  Rogers  had  a  mortality  of 
51.9  per  cent. ;  and  Nicholes  and  Andrews,  in  Manila,  a  total  mortality 
of  43.6  per  cent.  Now,  as  Hogan  and  Fischer  have  shown  (1912),  salt 
solutions  fail  to  permanently  relieve  the  symptoms  of  shock  following 
hemorrhage  because  they  contain  "free"  water  which  passes  out  of  the 
blood  vessels.  But  if  to  such  a  solution  there  be  added  a  colloid  saturated 
with  water,  e.  g.,  horse  serum,  etc.,  then  one  has  a  solution  which,  when 
injected,  remains  for  the  greater  part  within  the  blood  vessels. 

According  to  Albanus,  etc.,  the  antitoxic  serum  of  Kraus  reduced  the 
mortality  in  54  cases  to  57.5  per  cent,  against  84.3  per  cent,  in  control 
cases.  The  serum  was  largely  diluted  with  salt  solution.  Better  results 
seem  to  have  followed  the  use  of  serum  of  Schurupow  which  reduced  the 
mortality  to  29.9  per  cent. 
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Fortunately,  through  the  careful  researches  of  Rogers  the  mortality 
has  been  reduced  to  24.2  per  cent,  by  the  use  of  hypertonic  salines  and 
oxidizing  agents  alone.  Aided  by  Fischer's  method  of  relieving  anuria,  one 
might  save  many  otherwise  fatal  cases.  Experiments  based  on  Salembeni's 
results  and  on  the  work  of  Hogan  and  Fischer  on  perfusion  may  show  the 
advisability  of  adding  serum  to  the  hypertonic  salines. 


Rogers'  Treatment 

It  may  be  urged  by  some  that  controlling  this  treatment  by  blood 
pressure  and  specific  gravity  determinations  m.akes  it  too  difficult  for  use 
except  in  a  well-organized  hospital.  While  the  best  results  are  so  ob- 
tained, Rogers  points  to  the  fact  that  Rutherford,  working  under  unfavor- 
able circumstances  in  a  district  hospital,  lost  only  23.07  per  cent,  of  his 
cases  (against  62.76  per  cent,  on  the  outside)  by  the  use  of  intravenous 
hypertonic  salines  alone. 

As  the  treatment  is  symptomatic  one  should  watch  constantly  for  the 
signs  of  the  serious  complications  which  may  suddenly  manifest  them- 
selves in  the  various  stages  of  the  disease. 

The  Stage  of  Premonitory  Diarrhea. — There  seems  to  be  no  bacteri- 
ologic  evidence  that  cases  apparently  cut  short  in  this  stage  would  have 
gone  on  to  true  cholera.  However,  if  the  stools  are  still  bile  stained  the 
diarrhea  may  be  checked  by  such  astringents  as  dilute  sulphuric  acid. 
Opium  or  any  of  its  preparations  should  never  be  used.  Its  evident  role  in 
producing  a  state  of  lack  of  oxygen  in  the  tissues,  and  so  adding  to  the 
factors  which  produce  anuria  in  the  stage  of  reaction,  certainly  bar  its 
use.  The  patient  should  be  kept  at  rest  in  bed,  given  barley  water  in 
small  quantities,  and  guarded  against  chills. 

Judging  from  Rogers'  results  in  the  next  stage  of  the  disease,  it  would 
seem  highly  advisable  to  commence  the  treatment  here  with  the  perman- 
ganates in  the  place  of  any  other  medication. 

The  State  of  Copious  Evacuations  and  Collapse. — The  majority  of 
cases  come  under  observation  in  this  stage.  The  surface  temperature  is 
lowered  to  95°-96°  F.  or  lower,  while  the  rectal  may  be  00°  F.  The 
blood  pressure  is  below  70  mm.  at  the  wrist  in  most  cases.  Rogers  has 
shown  that  in  mild  cases  there  is  a  loss  of  35  per  cent,  of  the  fluid  from 
the  blood ;  in  moderately  severe  cases  52  per  cent. ;  in  the  most  severe  fatal 
cases  64  per  cent.  He  confirmed  Parke's  observation  that  the  rice  water 
stools  contain  0.5-1  per  cent,  of  salts  but  very  little  albumin.  The  per- 
centage of  chlorids  in  the  serum  of  some  of  the  worst  cases  was  reduced 
to  as  little  as  0.6  per  cent.  This  has  been  confirmed  by  Aron,  who  invari- 
ably found  a  diminution  in  the  quantity  of  water  and  salts  in  the  blood 
in  this  stage  of  the  disease.     Later  the  water  of  the  blood  is  almost  re- 
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stored,  but  the  salt  content  remains  lower  than  normal ;  therefore  the  blood 
is  hypotonic.  Along  with  the  failure  in  the  circulation  the  .kidneys  stop 
secreting.  These  conditions  may  be  relieved  by  replacing  the  water  and 
salts  lost  from  the  blood  by : 

1.  Rectal  Injections  of  Normal  Saline  Solutions. — In  com- 
paratively mild  cases  when  the  blood  pressure  remains  above  70  mm. 
from  one  half  to  one  pint  of  saline,  90  grains  to  the  pint  (0.95  per  cent, 
solution),  may  be  given  as  high  rectal  enemata  every  two  hours  during  the 
stage  of  evacuations,  and  reduced  to  every  four  hours  after  reaction  has 
taken  place.  The  blood  pressure  should  be  taken  after  any  copious  exacu- 
ations  in  order  to  meet  any  decided  fall  by  more  active  measures.  In  the 
rectal  injections  three  grains  of  calcium  chlorid  to  the  pint  may  be  added 
with  advantage. 

2.  Subcutaneous  Injections. — Rogers'  hypertonic  solution  should  be 
injected  a  pint  (500  c.  c.)  at  a  time  in  different  parts  of  the  body.  This 
method  is  also  only  of  use  in  cases  showing  a  mild  degree  of  collapse.  If 
the  blood  pressure  is  below  70  mm.  probably  not  enough  will  be  absorbed 
to  avert  death. 

3.  Intraperitoneal  Injection. — When  it  is  difficult  to  get  into  a 
vein,  as  in  some  children,  and  the  symptoms  call  for  rapid  absorption,  the 
fluid  may  be  injected  intraperitoneally  under  aseptic  precautions.  Rogers 
has  devised  a  cannula  with  which  such  injections  may  be  made  ^vith  safety. 
Two  to  three  pints  (1,000-1,500  c.  c.)  of  the  sterile  hypertonic  solution 
may  be  run  into  an  adult  from  a  height  of  two  or*  three  feet  within  ten 
minutes.  In  children  not  more  than  one  pint  (500  c.  c.)  should  be  given 
at  one  time.  After  the  fluid  has  been  absorbed  it  may  be  given  again 
through  the  same  opening.  Raising  the  foot  of  the  bed  will  aid  absorption, 
but  at  all  times  one  should  watch  for  embarrassment  of  the  respiration 
owing  to  pressure. 

4.  Intravenous  Injections. — Indications. — If  the  specific  gravity 
of  the  blood  is  over  1,060  and  the  blood  pressure  below  70  mm.  a  copious 
intravenous  saline  injection  should  be  given  at  once.  This  should  be  done 
also  when  the  sp.  gr.  is  over  1,065  even  if  the  blood  pressure  is  a  little  over 
70  mm.,  for  a  single  copious  evacuation  may  produce  collapse.  Where 
the  blood  pressure  cannot  be  estimated  one  should  carefully  watch  the 
patient  for  certain  symptomatic  indications  of  great  value.  Restlessness, 
cyanosis,  and  cramps  associated  with  a  rapid  and  soft  pulse  call  for 
immediate  intravenous  saline  transfusion  to  restore  the  failing  circu- 
lation. 

Technique. — Two  drams  (8  grains)  of  sodium  chlorid  to  the  pint 
(500  c.  c.)  of  sterile  water  has  been  used  in  many  successful  transfusions, 
but  Rogers  recommends  the  following  solution  for  general  use  in  sub- 
cutaneous intraperitoneal  and  intravenous  injections: 
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Sodium  chloric!,  grains  120  (8  grams) 
Calcium  chlorid,  grains  4  (0.025  gram) 
Potassium  chlorid,  grains  6  (0.4  gram) 
Water,  pint  1  (568  c.  c.) 

It  is  important  to  estimate  the  right  temperature  at  which  the  fluid 
should  he  injected.  In  spite  of  the  low  surface  temperature  in  the  stage  of 
collapse  the  rectal  temperature  is  rarely  below  normal  and  more  often 
above  normal.  In  cases  where  the  rectal  temperature  is  very  slightly 
below  or  above  normal  the  fluid  should  be  run  in  at  as  near  the  normal 
body  temperature  as  possible.  In  the  rare  cases  in  which  the  rectal  tem- 
perature drops  to  a  degree  or  more  below  normal  the  fluid  should  be  at  a 
temperature  of  102°  to  104°  F.  at  first,  and  lowered  later  when  the  sur- 
face heat  returns. 

If  the  rectal  temperature  is  over  100°  F.  the  solution  should  be  used 
at  several  degrees  below  normal.  Cases  showing  hyperpyrexia,  102-105° 
F.,  have  been  treated  successfully  with  an  injection  at  86°  F.,  although 
all  such  cases  may  be  considered  to  be  in  an  extremely  critical  state. 

The  amount  injected  should  he  neither  too  little  nor  too  much.  This 
may  be  controlled  by  taking  the  specific  gravity  of  the  blood.  If  it  is  over 
1,063,  four  pints  (2,000  c.  c.)  may  be  given  an  adult  male,  or  until  a  nor- 
mal blood  pressure  is  restored.  If  this  is  not  enough  another  pint  (500 
c.  c.)  may  be  run  in  at  a  slow  rate.  Three  and  a  half  pints  will  usually  be 
enough  in  women  and  two  pints  in  children  from  10-15  years  of  age.  The 
injection  is  less  satisfactorily  controlled  by  the  character  of  the  pulse,  and 
a  little  more  fluid  than  is  necessary  to  restore  a  normal  pulse  should  be 
run  in  in  order  to  allow  for  absorption  by  the  tissue  and  loss  from  the 
bowels. 

If  the  first  four  or  five  pints  injected  at  a  rate  of  four  ounces  per  min- 
ute seem  to  be  rapidly  excreted  the  flow  may  be  kept  up  at  the  rate  of  1/^- 
1  ounce  per  minute.  In  Rogers'  series  a  single  transfusion  tided  most 
of  the  patients  over  the  collapse,  the  injection  iK'ing  repeated  in  only 
28.2  per  cent,  of  the  cases.  After  transfusion  the  case  should  be  care- 
fully watched,  for  renewed  restlessness  with  a  feeble  pulse  calls  for 
another  injection. 

Destroying  the  Cholera  Toxins  in  the  Bowels 

It  must  be  remembered  that,  although  the  saline  injections  have  re- 
stored the  circulation  and  the  action  of  the  kidneys,  the  cholera  vibrios 
are  still  nniltiplying  in  the  small  intestine  and  ])ro<lucing  their  toxins. 
As  Rogers  has  shown,  the  mortality  following  the  hyj)ertonic  saline  treat- 
ment may  be  further  cut  in  half  by  destroying  these  toxins  through  the 
oxidizing  action  of  permanganates,  large  quantities  of  which  may  be  given 
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by  mouth  without  harm  and  with  benefit.  He  recommends  beginning  this 
treatment  as  soon  as  the  patient  is  able  to  take  anything  by  mouth.  The 
patient  should  be  urged  to  drink,  in  the  place  of  water,  permanganate 
solution  of  from  one  to  six  grains  (0.065  to  0.40  gm.)  to  the  pint.  Two 
or  three  ounces  at  a  time  should  be  given.  In  addition  to  the  fluid  by 
mouth  it  should  be  administered  in  pills: 

Potassium  permanganate,  grains  2  (0.130  gm.). 
Kaolin  and  vaselin  q.  s. 

Coat  with  salol  one  part  and  sandarach  varnish 
five  parts,  or  with  keratin  to  make  one  pill. 

The  pills  should  readily  dissolve  in  one  per  cent,  alkaline  fluid  at  a  little 
below  the  normal  body  temperature. 

One  pill  is  given  every  quarter  of  an  hour  for  two  hours  and  then  one 
pill  every  half  hour.  If  one  is  rejected  it  is  immediately  replaced.  They 
are  continued  for  twelve  to  twenty-four  hours,  or  until  the  stools  become 
green  and  less  copious.  In  mild  cases  they  are  then  continued  during 
each  alternate  four-hour  period.  At  the  beginning  of  the  second  twenty- 
four  hours  eight  more  pills  are  given  within  four  hours.  In  severe  cases 
this  is  again  repeated  at  the  beginning  of  the  third  day  to  prevent  a  re- 
lapse. Toothing  but  barley  water  should  be  given  during  this  treatment, 
as  this  is  but  slightly  acted  upon  by  the  permanganates.  Rogers  recom- 
mends the  permanganate  of  calcium  as  being  more  actively  oxidizing  and 
less  irritating,  but  it  is  markedly  hygroscopic. 

The  Stagfe  of  Reaction. — Even  when  the  patient  has  survived  the  col- 
lapse and  reacted  for  the  better  it  must  be  borne  in  mind  that  he  is  by  no 
means  out  of  danger,  for  he  may  collapse  again.  The  body  temperature 
Avhich  gradually  rises  may  go  on  to  hyperpyrexia ;  or  the  continued  failure 
of  the  kidneys  to  secrete  may  end  in  uremia. 

Following  the  intravenous  saline  the  patient  prematurely  enters  on 
the  stage  of  reaction  and  the  injection  is  usually  followed  by  a  rise  in 
temperature.  As  already  stated,  one  can  do  much  toward  eliminating  the 
dangers  of  hyperpyrexia  following  transfusion  by  giving  the  saline  at  a 
suitable  degree  as  indicated  by  the  rectal  temperature.  The  temperature 
should  be  taken  at  two  or  four-hour  intervals  during  this  stage.  A  surface 
temperature  over  103-5°  F.,  or  a  rectal  one  of  over  104°  F.,  call  for  a 
pint  (500  c.  c.)  enema  of  iced  saline  and  ice  to  the  head,  followed  by 
cold  sponging.  The  sponging  is  to  be  kept  up  until  the  temperature  is 
reduced. 

Drugs  should  not  be  given  in  this  stage  to  check  the  diarrhea ;  opium 
and  lead  are  particularly  apt  to  produce  a  fatal  uremia.  The  diarrhea 
will  cease  gradually  if  the  diet  is  properly  regulated. 

The  importance  of  uremia  in  this  fitage  is  indicated  by  the  fact  that, 
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in  cases  treated  in  Calcutta  in  1907  by  rectal  and  subcutaneous  salines 
alone,  13.2  per  cent,  of  the  total  admissions  or  nearly  one-fourth  of  the 
total  deaths  from  cholera  were  due  to  this  complication.  In  the  Philip- 
pines 28  per  cent,  of  those  surviving  collapse  died  of  uremia.  Fortu- 
nately this  condition  is  prevented  largely  by  the  use  of  Rogers'  hypertonic 
salines.  Through  very  clever  investigations  Rogers  showed  that  post- 
choleraic  uremia  was  the  result  of  a  reduced  blood  pressure  accompanied 
by  marked  mechanical  obstruction  to  the  circulation  of  the  blood  in  the 
kidneys,  and,  further,  that  the  circulation  of  the  blood  was  made  difficult 
on  account  of  its  increased  viscosity.  The  hypertonic  intravenous  salines 
relieved  this  condition  in  the  average  case  by  diluting  the  blood,  restoring 
the  heart  beat,  and,  as  we  know  through  the  researches  of  Fischer,  through 
the  action  of  salts  in  reducing  the  swelling  of  the  colloids  of  the  kidneys. 
The  recent  work  of  Sellards  on  the  tolerance  of  cholera  cases  for  alkalies 
and  on  their  ammonia  coefficient  shows  that  a  state  of  acidosis  prevails. 
The  intense  swelling  of  the  kidneys  is  primarily  due  to  an  acidosis  of  the 
kidney  protoplasm  due  to  a  state  of  lack  of  oxygen,  produced  partly  by 
the  failure  of  the  circulation,  and  partly  by  the  action  of  the  cholera 
toxins.  This  increased  affinity  for  water  on  the  part  of  the  colloids  is 
best  reduced  through  the  action  of  various  salts — of  which  sodium  chlorid 
is  one  of  the  best  for  use  in  the  human  body.  However,  if  the  edema  of  the 
kidney  tissues  is  not  great  enough  to  completely  occlude  its  circulation 
then  the  restoration  of  the  circulation  supplemented  by  its  acceleration 
will  be  enough  to  reduce  the  swelling  by  oxidizing  the  acids.  This  ex- 
plains the  favorable  results  obtained  through  the  use  of  cardiac  stimu- 
lants and  vasoconstrictors  in  many  cases  of  suppression. 

One  can  see  from  Rogers'  detailed  accoimts  that  certain  types  of  cases 
are  most  prone  to  develop  complete  or  refractory  suppression:  Severe 
cases  tided  over  a  prolonged  collapse  period  by  means  of  one  or  more  in- 
travenous injections;  milder  cases  coming  under  treatment  forty-eight 
hours  or  more  after  the  onset  and  without  the  benefits  of  previous  skilled 
treatment ;  opium  habitues  or  those  suffering  from  the  effects  of  this  drug 
absorbed  during  the  stage  of  reaction;  those  in  whom  the  heart  fails  to 
respond  and  the  blood  pressure  remains  persistently  low.  However,  Mc- 
Laughlin and  Sellards  encountered  a  class  of  cases  in  which,  though  the 
blood  pressure  rose  during  the  stage  of  reaction,  the  excretion  of  urine 
was  limited  in  amount  or  lacking  altogether,  and  this  condition  was  usu- 
ally followed  by  uremia.  It  is  evident  that  the  severity  of  the  nephritis 
is  in  proportion  to  the  acidosis  present  and  that,  if  the  occlusion- of  the 
organs'  circulations  is  about  complete,  the  administration  of  cardiac  tonics 
and  vasoconstrictors  may  overtax  an  already  damaged  heart.  Rogers 
was  able  to  set  up  secretion  in  many  such  severe  cases  by  one  or  more  in- 
travenous or  subcutaneous  injections  of  his  hypertonic  solution.  Any 
failure  to  do  so  he  was  inclined  to  attribute  to  a  persistently  low  blood  pres- 
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sure.     Certainly  many  such  cases  might  be  saved  by  supplying  a  suffi- 
ciently concentrated  alkaline  salt  solution  to  the  kidney  parenchyma  as  in : 

Fischer's  Method  of  Relieving  Anuria 

The  following  solution  is  given  per  rectum  by  the  drop  method: 

Sodium  chlorid,  14  grams. 

Sodium  carbonate  (crystallized),  15-30  grams. 

Water,  1,000  c.  c. 

The  temperature  of  the  solution  on  delivery  into  the  rectum  should 
not  be  below  105°  F.  to  prevent  rejection.  If  the  sodium  carbonate  is 
uncrystallized  about  one-third  the  above  quantity  should  be  used.  When 
the  kidneys  begin  to  secrete  freely  the  concentration  of  the  alkali  and 
salts  may  be  reduced. 

If  the  case  is  urgent  the  following  solution  may  be  injected  intrave- 
nously : 

Sodium  chlorid,  14  grams. 

Sodium  carbonate  (crystallized),  10  grams. 

Water,  1,000  c.  c. 

Of  course  this  solution  must  be  sterile.  Two  liters  of  this  solution 
injected  intravenously  have  promptly  relieved  long-standing  anuria  in 
scarlet  fever,  eclampsia,  etc.  After  the  intravenous  injection  it  is  well 
to  wait  three  hours  before  repeating  the  dose,  as  it  takes  a  little  time  to 
get  the  full  effect  of  the  salt  and  alkali  on  the  kidney  parenchyma.  If 
secretion  is  progTessing  rather  slowly  the  intravenous  injection  may  be 
followed  by  the  administration  per  rectum. 

Convalescence 

As  already  stated,  the  patient  must  be  watched  carefully  for  any  signs 
of  relapse.  The  free  action  of  the  kidneys  must  be  insured.  Cardiac 
weakness  may  be  overcome  with  digitalis  or  strophanthin.  Post-choleraic 
gangrene,  suppurative  parotitis,  pneumonia,  pleurisy,  or  edema  of  the 
lungs  require  special  treatment. 

Diet. — Owing  to  the  injuries  inflicted  on  the  intestines  in  cholera  one 
cannot  be  too  cautious  about  adding  to  the  patient's  dietary.  A  single 
mistake  may  bring  on  a  relapse.  If  Rogers'  treatment  is.  followed  nothing 
but  barley  water  will  be  giv^n  during  the  acute  stages,  and  nothing  else 
should  be  given  during  the  stage  of  reaction.     In  moderately  severe  and 
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severe  cases  all  food  containing  animal  albumin  shonld  be  withheld  for 
two  or  three  days.  If  necessary  vegetable  starches  in  the  form  of  thin 
arrowroot  or  cornflour  may  be  given.  Other  articles  of  light  diet,  milk, 
soups,  jellies,  and  custards  may  be  cautiously  added,  but  not  until  two  or 
three  days  after  the  acute  diarrhea  has  subsided.  Throughout  the  attack 
and  all  through  convalescence  the  patient  should  be  encouraged  to  drink 
as  much  water  as  possible  in  order  to  aid  the  excretion  of  toxins. 


4.    MALTA   FEVER 

William  B.  Wherry 
Prophylaxis 

For  a  long  time  after  the  discovery  of  the  Micrococcus  melitensis  by 
Bruce,  in  1887,  we  were  in  the  dark  concerning  the  epidemiology  of  this 
disease.  Then  came  the  reports  of  the  thorough  work  of  the  Mediterranean 
Fever  Commission  (1905-7)  and  the  prevention  of  this  disease  was  as  as- 
sured as  that  of  yellow  fever.  They  discovered  that  about  50  per  cent,  of 
the  goats  in  Malta  harbored  the  specific  germ,  usually  without  showing 
any  symptoms  of  infection ;  that  about  10  per  cent  of  such  animals  ex- 
creted micrococci  with  their  milk ;  that  such  infected  milk  produced  the 
disease  when  fed  to  monkeys.  Their  extensive  experiments  on  other  pos- 
sible modes  of  infection  only  lend  support  to  the  belief  that  infected  goat's 
milk  is  the  only  factor  worth  considering.  This  relationship  has  been  very 
forcibly  presented  by  Eyre  (1912),  who  shows  that  a  reduction  of  more 
than  95  per  cent,  in  the  case  incidence  followed  upon  the  adoption  (Malta, 
190G)  of  the  recommendations  of  the  above  Commission  that  the  use  of 
milk  from  the  Maltese  goat  be  prohibited. 

However,  as  the  micrococci  are  excreted  in  the  urine  of  about  10  per 
cent,  of  cases,  and  also  probably  escapes  with  the  feces,  these  sources  of 
possible  infection  must  be  borne  in  mind. 

Although  the  disease  is  very  Avidely  distributed  its  endemicity  in 
North  America  was  questionable  until  the  reports  appeared  of  its  occur- 
rence in  goats  and  men  in  Edwards  County,  Texas.  (Gentry  and  Feren- 
baugh.) 

Treatment 

Most  cases  do  better  without  drugging.  Aspirin  and,  when  necessary, 
morphin  is  of  use  in  relieving  the  arthritic  aud  neuralgic  i)ains.  Hydro- 
therapeutic  measures  are  of  greatest  value  in  controlling  the  fever  or 
hyperpyrexia. 

Specific  Treatment  by  Vaccines. — Bassett-Smith     treated     forty-nine 
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cases  by  injecting  one  to  ten  doses  of  about  5  million  killed  cocci.  In  a 
certain  number  of  cases  ''the  severity  of  the  symptoms  was  diminished, 
the  general  condition  improved,  and  the  duration  of  the  disease  was  cur- 
tailed." In  acute  cases  with  high  fever  and  severe  intoxication  the  in- 
jections were  harmful. 
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CHAPTER   YII 

DISEASES    OF    UNCERTAIN    ETIOLOGY 

1.     BERIBERI 

Paul  G.  Woolley 

Beri-beri  is  a  form  of  multiple  peripheral  neuritis  that  occurs  en- 
demically  and  epidemically  in  tropical  and  subtropical  regions.  It  is 
characterized  by  a  tendency  to  localized  and  general  edema,  serous  effu- 
sions into  the  body  cavities,  and  by  an  especial  tendency  to  inflammatory 
involvement  of  the  vagus  and  phrenic  nerves.  It  is,  so  far  as  we  can  say 
at  the  present  time,  the  result  of  metabolic  disturbances  that  are  closely 
associated  with  diet.  Up  to  within  very  recent  years  opinion  was  al- 
most unanimous  that  the  disease  was  a  specific  one,  and  that  it  was  the 
expression  of  one  of  several  suspected  causes.  More  recently,  however, 
the  idea  that  beri-beri  is  a  collective  name  for  a  symptom-complex  which 
is  produced  under  different  circumstances  by  different  causes  has  gained 
favor.  Thus  Dlirck  and  others  believe  that  the  South  American  beri-beri, 
Japanese  kakke,  ]\Ialay  beri-beri,  sealing  ship  beri-beri,  pellagra,  and 
many  forms  of  European  polyneuritis  are  essentially  similar  diseases. 
To  this  list  we  might  add  akatama. 

From  the  standpoint  of  treatment  it  is  relatively  unimportant  how 
we  conceive  the  origin  of  the  disease,  for  the  sj^mptoms  are  the  result  of 
pathologic  changes  that  are  common  to  any  neuritis,  but  from  the  stand- 
point of  prophylaxis  it  is  important.  In  the  present  uncertain  and  in- 
complete state  of  our  knowledge  the  conception  of  the  plural  etiology  of 
beri-beri  is  most  fruitful,  for  only  by  exercising  a  broad  view  shall  we 
be  able  to  extend  and  amplify  our  present  ideas  and  eventually  correlate 
the  symptom-complex  with  the  actual  external  causes.  In  other  words, 
we  must  consider  that  the  causes  of  the  disease  vary  in  different  places 
and  in  different  individuals;  and  prophylaxis  as  well  as  treatment  must 
be  guided  by  the  circumstances  that  surround  each  patient  or  group  of 
patients. 

Beri-beri  is  uninfluenced  by  race,  except  under  circumstances  that 
relate  rather  to  environment  than  to  racial  disposition.  Under  certain 
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special  conditions  of  environment,  as,  for  instance,  in  the  tin  mines  of 
Malaya,  the  Chinese  laborers  suffer  to  a  greater  degree  than  the  Tamils, 
but  in  confinement  in  jails,  where  the  individual  or  racial  conditions 
are  more  or  less  removed,  Chinese  and  Tamils  are  equally  affected.  In 
ship  epidemics  Swedish  and  Norwegian  sailors  are  more  prone  to  con- 
tract the  disease.  In  such  cases  the  crew  is,  as  a  rule,  predominantly 
affected,  but  the  disease  may  invade  the  officers'  quarters. 

Under  conditions  of  high  temperature  and  abundant  moisture  beri- 
beri is  more  frequently  encountered,  especially  when  with  these  meteoro- 
logical causes  defective  food  and  deficient  hygienic  conditions  are  joined. 
It  is,  therefore,  true  that  it  is  more  frequent  among  the  poorer  classes, 
and  in  these  classes  is  influenced  by  economic  conditions.  This  is  so 
true  that  in  the  Malay  peninsula  the  incidence  of  the  disease  is  affected 
by  the  price  of  tin. 

Altitude  plays  a  certain  role.  In  low-lying,  damp  regions  beri-bori 
is  more  frequent  than  in  high,  dry  districts,  but  it  has  been  encountered 
at  altitudes  of  500  meters.  It  has  been  suggested,  however,  that  the 
cases  appearing  at  high  altitudes  have  been  due  to  the  introduction  of 
the  disease  in  persons  who  had  acquired  it  at  lower  altitudes  and  who 
had  migrated  during  the  incubation  stages. 

The  age  of  an  individual  had  been  supposed  to  be  a  matter  of  consid- 
erable importance,  since  it  has  been  stated  by  many  authorities,  perhaps 
by  most,  that  children  are  but  rarely  subject  to  beri-beri.  Recent  studies, 
however,  point  to  the  fact  that  children,  and  especially  very  young  infants, 
are  frequently  the  victims  of  this  disease.  In  the  series  of  Guerro  and 
Quintos,  which  comprised  176  cases  in  children  under  one  year  of  age, 
150  were  infants  between  1  and  3  months.  All  these  children  were 
breast-fed,  and,  though  it  appeared  that  it  was  not  necessary  that  the 
mother  have  beri-beri,  it  seemed  certain  that  affected  children  became 
worse  if  they  suckled  a  beri-beri  mother  or  nurse. 

The  period  of  incubation  is  given  as  from  7-18  or  20  days  (Wright) 
and  from  2-4  or  more  months  (Manson  and  Daniels).  Such  discrepan- 
cies do  not  point  to  specificity  in  etiology. 

The  mortality  ranges  from  2-40  per  cent.,  averaging  5-10  per 
cent. 

The  causes  assigned  for  the  symptom-complex  are  legion.  Almost 
everything  under  the  sun,  and  perhaps  some  above  it,  have  been  seriously 
discussed  as  etiologic  factors.  It  has  been  ascribed  to  intestinal  parasites, 
protozoa,  and  bacteria,  to  occupation,  and  to  diet,  and  it  has  l>een  suspected 
of  being  a  collateral  result  of  malarial  infection  and  other  infectious 
diseases,  and  of  scurvy. 

The  most  important  theories  of  etiologic  significance  are  the  follow- 
ing: 

(1)     That  the  disease  is  the  expression  of  the  lack  of  some  normal 
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constituent  of  food,  i.  e.,  that  it  is  due  to  nitrogen  or  phosphorus  starva- 
tion. 

(2)  That  it  is  the  result  of  the  presence  of  arsenic  in  the  food. 

(3)  That  it  is  the  result  of  intoxication  with  products  of  decomposi- 
tion of  food  outside  the  body,  i.  e.,  that  it  is  a  form  of  food  poisoning. 

(4)  That  it  is  a  soil  or  place  disease. 

(5)  That  it  is  the  result  of  intoxication  by  bacterial  products  in 
the  body,  especially  in  the  gastrointestinal  tract  (Wright),  or  in  the  up- 
per respiratory  tract  (Durham). 

(6)  That  it  is  the  result  of  infection. 

(7)  That  it  may  be  the  result  of  any  one  or  several  of  the  above 
factors. 

1.  The  nitrogen  starvation  hypothesis  originally  was  based  upon 
the  fact  that  beri-beri  is  most  frequent  among  rice-eating  peoples  and 
in  general  among  those  who  subsist  almost  exclusively  upon  food  that  is 
deficient  in  nitrogen.  To  test  the  validity  of  the  theory,  an  experiment 
was  made  in  the  Japanese  navy,  which  up  to  1883  had  shown  a  morbidity 
of  25  per  cent.  In  1884  the  diet  was  changed,  less  rice  was  issued,  and 
other  articles  of  diet  richer  in  nitrogen  were  substituted,  with  the  result 
that  the  disease  was  almost  abolished,  and  has  remained  a  comparatively 
unimportant  item  in  the  sick  list  ever  since.  But  the  validity  of  the 
hypothesis  was  not  proved  by  these  dietary  changes,  for  the  reason  that 
hygienic  changes  were  instituted  at  the  same  time.  Furthermore,  incon- 
clusive experiments  following  the  same  lines  were  made  in  the  Malay 
states.  Then,  too,  in  other  parts  of  the  world  where  diet  poor  in  nitrogen 
is  used,  beri-beri  is  of  but  limited  extent.  It  also  occurs  in  individuals 
who  use  a  diet  rich  in  nitrogen,  as,  for  instance,  among  Is^orwegian  and 
Swedish  sailors.  In  certain  of  the  Philippine  Islands  where  rice  is  not 
the  main  diet  beri-beri  occurs   (Heiser). 

More  recently  Frazer  and  Stanton  have  brought  evidence  to  support 
the  suggestion  of  Braddon  that  a  causal  relationship  exists  between  beri- 
beri and  tlie  use  of  white  rice,  and  to  account  for  the  observation  that  per- 
sons who  were  in  the  habit  of  using  rice  that  was  parboiled  before  husking 
and  those  who  used  the  primitive  method  of  husking  and  winnowing 
were  less  subject  to  the  disease  than  those  Avho  used  rice  which  was  not 
steamed  before  husking  and  those  who  used  polished  rice.  It  had  been 
suggested  that  the  parboiling  was  effective  in  destroying  organisms  that 
were  present  upon  the  grains  (Braddon),  and  that  the  native  methods  of 
pounding  and  winnowing  the  grain  left  a  sufficient  amount  of  the  peri- 
carp, and  that  in  this  was  a  substance  that  had  antidotal  effects  upon  a 
poison  commonly  present  in  white  rice.  It  is  unnecessary  to  discuss  the 
presence  of  such  a  poison.  It  has  not  and  cannot  be  proved  to  exist,  but, 
nevertheless,  there  has  been  in  certain  localities  an  apparent  relation  be- 
tween the  use  of  polished  milled  rice  and  the  beri-beri  incidence.    It  is  of 
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some  interest  that  rice  that  has  been  supposed  to  be  the  causal  factor  in  the 
production  of  beri-beri  also  has  been  able  to  produce  an  analogous  disease 
in  fowls  (polyneuritis  galUnarum) ,  while  parboiled  rice  does  not  produce 
such  results,  though  after  extraction  with  alcohol  and  subsequent  careful 
drying  it  will  produce  the  same  effect.  The  observed  facts  led  to  analyses 
of  the  various  sorts  of  rice,  analyses  that  resulted  in  the  discovery  that 
certain  rice,  especially  the  "White  Siam,"  ^  was  markedly  deficient  in 
fats  and  somewhat  low  in  ash.  It  was  also  found  that  the  phosphorus 
content  of  rice  that  produced  polyneuritis  in  fowls  was  far  below  (about 
50  per  cent.)  that  of  parboiled  rice,  while  the  polishings  collected  at  a 
rice  mill  contain  a  large  amount  of  phosphorus.  It  was  estimated  that 
one  fowl  required  60  gTams  of  parboiled  rice  to  maintain  phosphorus 
equilibrium,  and  that  using  polished  rice  an  additional  3.5  grams  of 
polishings  was  necessary.  It  appears,  then,  from  recent  work  that  a 
diet  poor  in  phosphorus  is  able  to  produce  in  fowls  a  disease  analogous 
to  beri-beri,  and  that  the  lack  of  phosphorus  in  polished  rice  is  the  result 
of  the  milling  methods  used  in  polishing  the  grains,  since  the  greater  part 
of  the  phosphorus  of  the  rice  is  held  in  the  pericarp.  Parboiling  ren- 
ders the  removal  of  the  pericarp  more  difficult. 

!N'otwithstanding  the  fact  that  many  investigations  support  in  a  gen- 
eral way  the  phosphorus  doctrine,  there  remains  the  possibility  that  some- 
thing beside  the  mere  phosphorus  content  of  the  food  is  at  fault.  Aron 
and  Aron  and  Hocson  believe,  upon  the  basis  of  their  experimental  evi- 
dence, that  both  phosphorus  and  nitrogen  play  a  part,  and  de  Haan  that 
something  beside  phosphorus  is  at  fault,  though  what  this  something  is 
he  does  not  guess.  He  thinks  it  is  neither  salts  nor  nucleins ;  perhaps  it 
is  the  lipoids.  Shibayama  does  not  think  that  overmilled  white  rice  is 
the  sole  cause  of  beri-beri.  His  experiments  with  miners  seem  to  show 
that  workers  who  received  fresh  unmilled  rice  were  more  susceptible  to 
beri-beri  than  those  fed  exclusively  with  milled  rice.  Shibayama  comes 
to  the  conclusion  that  a  monotonous  one-sided  diet  predisposes  to  beri- 
beri, and  only  predisposes  to  it.  The  immediate  cause  he  does  not  spe- 
cifically suggest,  but  he  calls  attention  to  the  interesting  fact  that  in  beri- 
beri districts  many  persons  become  affected  with  beri-beri  during  con- 
valescence from  typhoid  fever,  a  thing  which  does  not  happen  in  otlier 
districts.  This  fact  Shibayama  believes  points  to  the  existence  of  a  still 
unknown  beri-beri  organism.  He,  however,  apparently  fails  to  take  re- 
crudescences into  consideration. 

The  conception  of  a  badly  balanced  diet  as  a  predisposing  cause  seems 
a  not  unreasonable  one  in  view  of  the  fact  tliat  limited  diets  have  a  harm- 
ful effect  on  many  animals  as  well  as  upon  human  beings.  Wherry, 
Hunt,  and  others  have  called  attention  to  the  fact  that  the  resistance  of 

•"White  Siam"  is  a  trade  name  and  does  not  necessarily  include  only  rice  grown 
in  Siam  (Highet). 
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animals  to  infection  is  lowered  by  such  diets.  Wherry  found,  for  in- 
stance, that,  when  guinea-pigs  had  been  fed  upon  an  exclusive  diet  of 
barley  and  water,  they  became  scorbutic,  and  that  then  they  showed  a 
greater  degree  of  hemorrhagic  extravasation  when  inoculated  with  plague 
than  was  the  rule  with  other  guinea-pigs  fed  with  a  more  normal  diet. 
Hunt  says,  in  epitome  of  his  experimental  work,  that  "diet  has  a  marked 
effect  upon  the  resistance  of  animals  to  certain  poisons,"  and,  further, 
**that  foods  such  as  enter  largely  into  the  daily  diet  of  man  have  most 
pronounced  effects  upon  the  resistance  of  animals  to  several  poisons ;  they 
produce  changes  in  metabolism  which  are  not  readily  detectable  by 
methods  ordinarily  used  in  metabolism  studies.  The  ease  and  rapidity 
with  which  certain  changes  of  function  are  caused  by  diet  are  in  striking 
contrast  with  the  essentially  negative  results  obtained  by  the  chemical 
analyses  of  animals  fed  on  different  diets."  Such  a  lowering  of  resis- 
tance plus  the  additional  specific  effects  upon  the  nervous  system  caused 
by  lack  of  certain  necessary  salts  of  phosphoric  acid  might  well  be  con- 
ceived to  be  the  cause  of  the  symptom-complex  of  kakke. 

2.  Reasoning  by  analogy  Ross  suggested  that  the  disease  might  be 
due  to  the  presence  of  arsenic  in  the  food  or  water,  and  in  fact  an  ab- 
normally large  proportion  of  arsenic  was  found  in  the  hair  of  some  pa- 
tients. But  it  was  also  found  in  Singapore,  during  an  epidemic  of  beri- 
beri, that  the  rice  used  by  the  patients  was  free  from  arsenic.  Then, 
too,  the  Chinese  and  Tamils,  working  side  by  side  in  the  tin  mines,  where 
arsenic  is  found,  showed  a  difference  in  beri-beri  incidence  which  was 
high  among  the  Chinese,  but  low  among  the  Tamils,  a  difference  probably 
due  to  their  different  modes  of  life  rather  than  to  a  difference  of  racial 
susceptibility  to  arsenic. 

3.  Infected  food,  more  particularly  decayed  fish  and  old  spoiled 
rice,  have  been  under  suspicion  of  producing  beri-beri. 

Fish,  however,  has  been  excluded  from  the  probable  general  causes, 
because,  during  epidemics  in  which  foodstuffs  have  been  under  control, 
as,  for  instance,  in  a  Kuala  Lumpur  epidemic,  no  fish  was  used. 

Rice,  on  the  other  hand,  is  still  under  suspicion.  Braddon's  theory 
is  that  the  husk  of  the  rice  grains  may  contain  a  fungus  which  is  able  to 
penetrate  the  bruised  and  decorticated  grain,  and  that  only  certain  crops 
of  rice  are  infected  with  the  fungus  and  only,  perhaps,  the  crops  from 
certain  places.  In  support  of  this  is  the  fact  that  the  Tamils  steam  or 
boil  their  rice  before  husking,  while  the  Chinese  do  not,  and  that  out- 
breaks of  the  disease  may  be  stopped  by  changing  the  rice.  In  northern 
Siam  epidemics  occur  during  high  water  at  times  when  fresh  rice  is  not 
to  be  had,  and  when  all  other  vegetable  diet  is  excluded  because  of  the 
general  conditions.  During  these  times  the  Laos  subsist  entirely  upon 
the  rice  of  previous  seasons,  and  this  in  seasons  when  the  conditions  of 
temperature  and  moisture  are  most  favorable  for  the  groveth  of  fungi 
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in  the  rice  of  the  storehouses.  With  opportunity  for  obtaining  new  rice 
or  other  food  the  epidemics  cease.  One  might  refer  such  epidemics  to  a 
combination  of  nitrogen  starvation  plus  intoxication  from  spoiled  rice. 

4.  There  are  instances  known  in  which  beri-beri  persists  in  certain 
houses,  the  occupants  of  which  are  attacked  from  time  to  time.  INTew- 
comers  in  such  houses  are  more  prone  to  be  attacked  than  the  occupants 
of  other  houses.  The  same  has  been  said  of  certain  beds.  In  certain 
institutions  the  disease  is  always  present,  even  certain  beds  showing  ab- 
normal incidence.  Also  certain  ships,  in  which  the  disease  has  appeared 
year  after  year,  have  been  suspected  of  harboring  the  cause.  It  has  been 
suggested  that  the  buildings  or  the  earthen  floors  contain  germs  which, 
under  favorable  conditions  of  warmth  and  moisture,  multiply,  and  that 
toxic  substances  produced  by  them  are  absorbed  in  the  air,  the  food,  etc. 
In  favor  of  this  is  the  fact  that  recovery  is  hastened  by  a  change  of  habi- 
tation. Against  it  is  the  fact  that  such  a  change  is  not  necessarily  suc- 
cessful, and  that  the  incidence  of  the  disease  on  different  floors  of  jails 
may  or  may  not  be  the  same. 

5.  Hamilton  Wright  has  produced  evidence,  which  he  insists  is  con- 
clusive, that  beri-beri  is  the  result  of  the  growth  of  organisms  in  the  gas- 
trointestinal tract,  particularly  in  the  pyloric  end  of  the  stomach,  and 
in  the  duodenum.  He  says  that  the  earliest  pathologic  change  in  the 
body  is  an  acute,  often  hemorrhagic,  gastroduodenitis.  In  the  lesions 
he  found  a  large  bacillus  with  square  ends  which  he  believes  produces  a 
neurotoxin  which,  after  absorption,  produces  the  typical  lesions  and  symp- 
toms of  the  disease. 

Durham  has  also  suggested,  upon  the  basis  of  analogy  with  diph- 
theria, that  the  primary  lesion  is  a  pharyngitis  from  which  toxins  are 
absorbed. 

Against  both  these  theories  are  the  facts  that  neither  occurs  with  ab- 
solute regularity,  and  that  the  organisms  obtained  from  such  lesions  do 
not  reproduce  the  disease.     Wright's  organism  has  not  been  cultivated. 

6.  Infection  has  been  suggested  as  occurring  by  means  of  direct  or 
indirect  transmission. 

Direct  transmission  is  a  possibility.  Manson  in  his  discussion  of 
this  form  of  transmission  limits  the  possible  carriers  to  bedbugs  and  lice, 
since  they  are  the  only  means  that  apply  to  all  cases — ship  beri-beri  as 
well  as  land  forms.  Fleas,  ticks,  and  mosquitoes  he  rules  out — mosquitoes 
because  of  the  freedom  of  night  attendants  and  Tamils ;  fleas  since  they 
are  rare  in  prisons.  Bedbugs  are  everywhere,  yet  the  Tamils  and  Sikhs 
are  not  affected.  Lice — especially  I'ediculi  capitis — appear  to  be  the 
most  suspicious,  and  may  account  for  house  infection,  apparent  racial 
infection,  and  many  other  variations.  This,  however,  is  hypothesis  and 
remains  to  be  tested. 

7.  There  is  the  final  possibility  that  a  combination  of  two  or  more 
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of  the  above-mentioned  factors  may  account  for  the  disease,  a  possibility 
that  seems  most  probable,  inasmuch  as  the  pathologic  changes  are  not 
pathognomonic,  and  merely  indicate  an  intoxication  of  mild  or  severe 
character  "which  results  in  a  peripheral  neuritis  associated  with  myocar- 
dial, vascular,  and  voluntary  muscular  changes.  In  the  foregoing  para- 
graphs this  possibility  has  been  emphasized,  and  it  seems  to  be  one  which 
has  attracted  the  attention  of  very  many  of  the  modern  writers.  Arou 
and  Hocson  emphasize  this  when  they  say  that:  "It  is  highly  probable 
that  living  for  an  extended  period  on  a  one-sided,  almost  exclusively 
vegetable  diet,  whi«h  is  characterized  by  its  poverty  in  phosphorus  and 
protein,  may  result  in  beri-beri."  That  is  to  say,  not  merely  does  the 
disease  result  from  phosphorus,  but  also  nitrogen  starvation.  But  it  still 
seems  very  probable,  as  Shibayama  and  others  assert,  that  these  dietary 
deficiencies  are  merely  predisposing  and  not  immediately  causative. 
Brooks  mentions  the  fact  that  beri-beri  was  observed  in  the  Straits  Settle- 
ments ten  years  before  steam-milled  rice  was  in  use ;  Kilbourne  states 
that  it  was  present  in  the  Philippines  before  the  use  of  polished  rice  was 
in  vogue ;  and  Ilighet  makes  a  similar  remark  for  the  occurrence  of  beri- 
beri in  Siam.  I  know  personally  that  beri-beri  epidemics  have  appeared 
among  the  Laos  of  northern  Siam,  who  used  no  other  rice  than  that  which 
was  pounded  and  not  milled.  All  of  these  and  other  facts  point  to  the 
conclusion  that  some  other  factor  than  lack  of  phosphorus  and  nitrogen 
concerns  the  appearance  of  the  disease,  and  this,  taken  together  with  the 
pathologic  facts,  points  to  a  lack  of  unity  in  this  missing  factor.  Barbezi- 
eux  goes  to  another  extreme  and  calls  in  an  hypothetical  neuroarthritic 
diathesis.  But  he  also  says  that  beri-beri  is  a  syndrome  which  depends 
upon  nutritional  disturbances.  Aron  and  Hocson  suspect  that  some  un- 
known factor  exists  which  causes  the  "wet"  form. 

Prophylaxis 

Obviously  the  indications  for  prophylaxis  must  be  based  upon  local 
conditions  and  environment,  which  vary  more  or  less  in  every  community. 
Certain  general  conditions  are,  however,  necessary,  i.  e.,  a  mixed  diet 
of  good  food,  and  clean,  dry,  airy,  light  quarters.  Add  to  these  enough 
exercise  and  one  has  conditions  that  will  reduce  the  incidence  not  only 
of  beri-beri,  but  of  all  other  diseases.  In  other  words,  the  prophylaxis 
of  beri-beri  depends,  so  far  as  the  disease  is  understood,  upon  general 
hygienic  rules.  Special  indications  suggest  themselves.  If  the  store- 
houses for  grain  are  not  dry,  they  should  be  made  so.  Rice  may  be  boiled 
or  steamed  before  husking,  or  at  least  the  grains  should  not  be  polished. 
If  polished  rice  is  preferred,  the  diet  should  be  in  other  respects  more  lib- 
eral, and  in  time  of  epidemics  either  bran  of  rice  should  be  used  or  un- 
polished rice  added  to  the  dietary.     Earthen  floors  should  be  abolished. 
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Quarters  should  be  freed,  and  kept  free,  of  parasites,  and  should  be 
screened.  Practically  the  same  indications  exist  on  the  side  of  personal 
hygiene.  All  clothing  should  be  kept  clean,  the  body  should  be  freed  of 
parasites,  endo-  as  well  as  extozoic.     Sick  persons  should  be  isolated. 

In  tropical  countries  hygienic  principles  can  only  be  followed  in  in- 
stitutions and  in  the  military  and  naval  services.  The  attempt  to  carry 
general  reforms  among  the  people  is  useless,  and  all  that  can  be  done  is 
to  limit  the  disease,  which  may  be  accomplished  by  forbidding  the  sale 
of  polished  rice,  or  by  the  use  of  red  rice,  which  is  richer  in  phosphorus. 
But  in  institutions  of  whatever  kind  new  arrivals  should  be  kept  by  them- 
selves for  a  reasonable  time,  until  the  possibility  of  their  being  in  the  in- 
cubation period  of  the  disease  is  eliminated.  If  in  a  certain  locality  a 
particular  cause,  whether  in  conditions  of  nutrition,  the  presence  of  para- 
sites, or  of  the  kind  of  food,  is  suspected,  such  a  cause  should  be  removed. 
By  doing  this  not  only  will  one  be  able  to  control  the  disease,  but  will 
gain  a  more  definite  understanding  of  the  laws  that  govern  it 

Moreover,  by  occasional  analysis,  the  presence  of  foreign  poisons,  such 
as  arsenic,  or  the  absence  of  certain  necessary  elements,  such  as  phos- 
phorus and  nitrogen,  can  be  detected  and  the  difficulty  remedied,  on  the 
one  hand  by  destruction  of  the  supply  of  rice,  or  on  the  other  by  correct- 
ing the  deficiency  by  the  addition  of  other  suitable  foodstuffs  to  the  diet. 
The  fact  that  Europeans  on  a  mixed  diet  rarely,  if  ever,  suffer  from  beri- 
beri is  the  plainest  suggestion  from  the  dietary  standpoint 

Recent  progress  in  prophylaxis  has  evidently  resulted  from  following 
the  suggestions  made  by  the  adherents  of  the  pliosphorus  theory.  Ileiser, 
Breaudet  et  Denier,  Frazer,  Stanton,  Aron,  de  Haan,  Ilighet,  and  others 
have  recommended  that  either  unmilled  rice  be  used  or  that  husks  be 
added  to  the  dietary.  Thus  Breaudet  et  Denier  recommended  tlie  prophy- 
lactic use  of  40  grams  of  paddy  husks  per  diem,  in  the  form  of  infusions 
or  decoctions  or  in  the  natural  state.  But  most  striking  have  been  the 
results  achieved  in  the  Philippine  Islands.  Heiser  reports  that  the  total 
number  of  deaths  in  the  Culion  Leper  Colony  for  the  year  ending  Feb- 
ruary, 1910,  was  898  (in  a  population  of  1,537),  of  which  309  were  due 
to  beri-beri.  In  February,  1910,  the  use  of  unpolished  rice  was  made 
compulsory  in  the  colony,  with  the  result  that  in  the  year  ending  Febru- 
ary, 1911,  the  deaths  were  3G9  (in  a  population  of  1,952).  Among  these 
deaths  there  was  not  one  due  to  beri-beri.  Siinihir  results  were  secured 
in  the  jails,  lighthouse  stations,  charitable  institutions,  on  government 
vessels,  and  among  the  Filipino  troops  of  the  United  States  Army  as  the 
result  of  an  executive  order  issued  by  the  Governor-General  of  the  Philij)- 
pine  Islands  prohibiting  the  use  of  polished  rice  in  all  public  civil  in- 
stitutions. Since  the  enforcement  of  this  order  but  two  cases  of  beri-beri 
have  occurred. 

Heiser  suggests,  upon  the  basis  of  Aron's  work,  that  rice  containing 
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less  than  0.4  per  cent,  of  phosphorus  pentoxid  may  be  considered  as  pol- 
ished rice.  In  order  to  bring  abont  a  more  general  use  of  unpolished  rice, 
the  legislature  of  the  Philippine  Islands  has  passed  a  law  imposing  a 
duty  of  two  and  one-half  cents  per  kilo  on  all  polished  rice,  foreign  or 
domestic. 

Treatment 

To  lay  down  rules  for  treatment  is  as  unsatisfactory  as  could  be  ex- 
pected from  the  present  facts  at  our  disposal,  for,  if  it  be  true  that  the 
symptoms  are  late  manifestations  of  an  antecedent  and  probably  extinct 
infection  or  intoxication,  if  there  be  no  specific  local  lesions,  and  if  the 
general  lesions  are  degenerative  ones  in  the  peripheral  neurones,  then, 
indeed,  must  treatment  be  unsatisfactory,  and  whatever  attempts  are 
made  to  limit  or  ameliorate  the  course  of  the  disease  must  be  made  early 
— as  early  as  any  suspicion  arises  that  the  disease  is  present. 

Upon  the  assumption  that  beri-beri  is  the  result  of  infection  we  have 
no  basis  for  treatment,  unless  perchance  the  results  of  empirical  treat- 
ment have  indicated  that  the  cause  is  present  in  the  gastrointestinal  tract. 
The  fact  that  men  of  large  experience  have  found  cathartic  treatment 
early  in  the  disease  beneficial  may  be  due  to  the  presence  of  infective 
organisms  in  the  stomach  or  intestine,  as  Wright  believes,  and  may  point 
to  them  or  their  toxins  as  the  active  factors  in  the  pathogenesis.  At  any 
rate,  laxatives  have  always  been  in  good  repute,  especially  when  their 
use  has  been  commenced  early  in  the  disease.  The  salines,  magnesium 
sulphate,  Carlsbad  salts,  sodium  sulphate,  are  of  additional  value  in  that 
they  also  act  as  diuretics,  w^hich  upon  the  intoxication  theory  are  also 
indicated  in  assisting  in  elimination.  Infusion  of  senna,  compound  jalap 
powder,  aloes  and  jalap^  castor  oil,  and  cream  of  tartar  have  all  been 
recommended  as  of  value.  The  only  caution  to  be  observed  is  their  use 
in  chronic  cases,  and  in  cases  showing  marked  weakness.  As  a  rule,  the 
laxative  should  be  given  in  full  doses  at  the  onset  in  order  that  the  ex- 
cretory paths  shall  be  opened  freely.  Following  this  the  doses  should  be 
small,  but  sufficient  to  produce  free  evacuations  and  assist  diuresis. 

In  edematous  cases  the  diuretics,  potassium  acetate,  potassium  ni- 
trate, diuretin,  and  others,  are  often  of  marked  value.  It  may  be  re- 
membered that  in  this  disease  spontaneous  diuresis  occurs  not  infrequent- 
ly. A  valuable  means  of  producing  diuresis  in  beri-beri  should,  it  seems, 
be  that  suggested  by  ^lartin  Fischer,  namely,  by  the  use  of  enemata  of 
hypertonic  alkaline  salt  solutions.  Enemata  containing,  say,  14  grams 
of  sodium  chlorid  and  15  grams  of  sodium  carbonate  to  a  liter  of  water 
will  often  produce  an  abundant  diuresis. 

Baelz  has  had  excellent  results  with  the  following  mixture  when  it 
has  been  used  in  mild  cases  and  early  in  the  disease: 
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^  Sod.  salicylatis 1.5 

Pilocarpinis    0.01 

To  make  one  powder. 

Such  a  dose  is  given  morning  and  evening  for  several  days,  and  fol- 
lowed by  cathartics  and  massage. 

Other  workers  have  used  the  salicylates  alone.  Barbezieux,  who  be- 
lieves in  a  neuroarthritic  diathesis,  and  in  the  rheumatic  origin,  gives  one 
gram  per  diem  hypodermically  during  the  first  few  days,  and  follows  this 
in  convalescence  with  one  gram  per  diem,  by  mouth,  for  fifteen  days. 
Still  other  observers  have  had  no  good  results  from  salicylates. 

The  value  of  eliminative  treatment  indicates  the  importance  of  at- 
tention to  the  gastrointestinal  tract.  Evidently  this  tract  should  be  care- 
fully watched,  kept  freely  functioning,  and  any  abnormalities  corrected 
as  they  arise. 

Aside  from  the  common  tendency  to  constipation,  there  is,  as  a  rule, 
little  or  no  marked  intestinal  symptom.  Indigestion  is  rare,  and  food 
is  borne  well.  It  therefore  follows  that  a  liberal  diet  of  nourishing 
but  easily  digested  food  should  be  allowed,  and  that  such  a  diet  should 
contain  a  sufficient  quantity  of  nitrogen  and  phosphates.  Wliile  the  diet 
should  be  liberal,  the  amounts  of  food  taken  at  a  time  should  be  small,  in 
order  that  the  heart,  always  overburdened,  should  not  be  hindered  by 
pressure  from  an  overfilled  stomach.  The  feedings  should,  therefore,  be 
frequent  and  the  amounts  small,  and  only  a  sufficient  amount  of  fluid  al- 
lowed with  them.  Sufficient  fluids  should  be  given  to  make  free  diuresis 
possible,  and  to  prevent  the  concentrated  action  of  supposititious  toxins 
on  the  parenchyma  of  the  kidney. 

Beside  these  therapeutic  measures,  or  rather  before  them,  hygienic 
ones  are  absolutely  necessary.  The  patient,  in  any  form  of  the  disease, 
should  be  made  to  rest  in  bed.  Absolute  rest  is  of  especial  value  to  the 
cardiovascular  system.  The  degenerated  and  embarrassed  heart  has  then 
less  work  thrown  upon  it,  the  frequency  of  the  pulse  decreases,  respira- 
tion becomes  less  frequent,  and  the  amount  of  urine  excreted  increases. 
The  room  in  which  a  patient  is  confined  should  be  dry  and  well  ventilated, 
his  body  should  be  kept  clean  and  c(mifortable.  The  discomfort  caused 
by  cutaneous  hyperesthesia  may  be  greatly  lessened  by  protecting  the  sen- 
sitive portions  of  the  body  from  contact  with  the  bedclothes.  Nor  should 
the  bedding  be  allowed  to  rest  upon  the  toes  and  assist  in  the  production 
of  an  equinus.  Pain  in  the  legs,  especially  in  the  calves,  nuiy  be  relieved 
by  hot  compresses  or  by  daily  and  twice  daily  applications  of  a  weak  gal- 
vanic or  faradic  current. 

Wherever  there  is  any  tendency  to  cardiac  weakness  or  failure,  and 
such  symptoms  are  frequent,  strychnin,  digitalis,  strophanthus,  caflFein, 
convallarin,  or  spartein  may  be  of  the  greatest  service,  and  camphorated 
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oil,  used  siibcutaneously,  is  a  valuable  remedy  in  emergency.  Throughout 
the  course  of  the  disease-  a  tonic  regimen  is  most  valuable,  strychnin  in 
one  or  another  form  or  combination  being  most  serviceable.  Digitalis 
is  often  indispensable,  though  in  some  cases  it  is  not  so  useful  as  other 
cardiac  drugs,  all  of  which  steady  the  heart  and  assist  diuresis. 

Occasionally  in  acute  cases,  when  the  pulse  is  strong,  venesection  will 
relieve  the  cardiac  embarrassment,  and  in  other  cases  with  weak  pulse  dry 
cupping  or  the  application  of  vesicants  over  the  heart  has  been  recom- 
mended. 

If  it  be  true  that  phosphorus  starvation  be  actually  the  immediate 
cause,  then  certainly  phosphorus  in  some  form  or  other  should  be  given 
in  sufficient  doses.  A  most  rationally  convenient  form  is  that  recom- 
mended by  Aron,  Breaudet  et  Denier,  and  others,  namely,  infusions  or 
decoctions  of  rice  bran,  or  the  bran  itself  mixed  with  other  articles  of 
diet.  It  is  to  be  borne  in  mind  that  the  "capability  of  a  man  to  utilize 
the  nitrogen  and  phosphorus  in  the  food  is  reduced ;  he  demands  a  higher 
intake  of  nitrogen  and  phosphorus  than  a  normal  person  to  attain  a 
nitrogen  and  phosphorus  equilibrium"    (Aron   and  Hocson). 

In  addition  to  the  danger  that  is  always  present  in  the  degenerated 
myocardium,  and  in  the  pressure  of  an  overdistended  stomach  upon  the 
diai^hragm  and  heart,  there  is  the  common  possibility  of  the  appearance 
of  a  pericardial  effusion.  Such  an  effusion  may  appear  with  extreme 
rapidity  and  cause  death  in  a  very  short  time,  because  of  its  interference 
with  an  already  overtaxed  heart.  Whereas,  in  the  milder  type  of  cases, 
catharsis  and  diuresis  may  be  sufficient  to  eliminate  danger  from  this 
source;  it  may  be  necessary  in  some  cases  to  aspirate  the  pericardium. 
Eor  similar  reasons  it  may  be  useful  to  remove  pleural  and  peritoneal 
exudates  by  aspiration.  In  case  of  sudden  cardiac  failure  inhalation  of 
amyl  nitrite  may  be  of  benefit,  or  nitroglycerin  may  be  given  hypodermat- 
ically.  The  withdrawing  of  100-250  c.  c.  of  blood  by  venesection  or  wet 
cupping  has  been  strongly  advised  to  relieve  the  heart. 

During  the  later  stages  of  the  disease,  and  during  convalescence,  mas- 
sage, passive  movements,  and  tonics  are  of  great  value.  Massage  should 
be  instituted  early  and  should  be  persisted  in.  Passive  movements  as- 
sisted by  electricity  arc  of  great  value  in  counteracting  the  ever-present 
tendency  to  contractures.  After  the  formation  of  contractures  surgical 
treatment  may  be  indicated  (tenotomy,  or  nerve  or  muscle  transplanta- 
tion). In  cases  of  muscular  atrophy  Miura  has  had  good  results  with 
the  application  of  Bier's  method  of  producing  passive  congestion. 

There  is,  so  far  as  we  know,  nothing  that  can  influence  in  any  de- 
gree the  degenerative  changes  which  are  at  the  basis  of  symptomatology 
of  the  disease.  All  that  can  be  done  is  to  try  to  limit  deformity  and 
preserve  what  function  is  possible  in  the  muscles. 

When  convalescence  has  been  established  a  change  of  scene  is  very 
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valuable.     The  patient  should  be  sent,  if  possible,  to  a  high  altitude;  if 
that  is  not  possible,  at  least  to  a  dry  localit}',  and  preferably  a  cool  one. 


2.    YELLOW   FEVER 

Creighton  Wellman 

Yellow  fever  is  confined  to  tropical  America  and  to  the  west  coast  of 
Africa,  although  in  the  past  it  has  often  invaded  Europe  and  Xorth 
America.  The  cause  as  yet  remains  unknown.  It  is  not  improbable  that 
it  will  turn  out  to  be  a  spirochete.  We  know,  however,  that  the  virus, 
whatever  be  its  nature,  is  contained  in  the  blood  and  is  carried  from  one 
patient  to  another  by  mosquitoes  belonging  to  the  genus  Stegomyia  (S. 
calopus). 

There  is  no  pathognomic  group  of  symptoms  by  which  to  recognize 
the  disease.  There  is,  of  course,  fever,  the  face  is  greatly  flushed,  and 
the  occurrence  of  jaundice  is  early.  The  temperature  may  rise  to  10G°  F. 
and  is  sometimes  remittent.  The  pulse  is  very  slow  compared  with  the 
temperature  (Faget's  sign).  Albuminuria  is  constant.  Vomiting  of 
altered  blood,  the  so-called  ^'black  vomit,"  is  a  striking  feature.  Sup- 
pression of  urine,  delirium,  convulsions,  and  coma  are  frequently  seen 
in  fatal  cases.  Icterus,'  superficial  hemorrhages,  enlargement  of  the 
glands,  fatty  degeneration  of  the  liver,  and  sometimes  necrosis,  together 
with  changes  in  the  kidneys  due  to  nephritis,  are  usually  seen.  The  mor- 
tality is  high  in  some  epidemics,  reaching  eighty-five  per  cent. 

One  of  the  chief  objects  to  be  attained  in  the  treatment  of  yellow 
fever  is  to  maintain  the  functional  activity  of  the  kidneys,  since  it  is 
those  organs  that  must  be  depended  upon  for  the  removal  of  the  power- 
ful toxins  elaborated  in  the  course  of  the  infection. 

Remedial  Measures 

The  treatment  of  the  disease  can  be  divided  into  two  parts : 
(1)  During  the  primary  stage  all  medicinal  treatment  is  unsatis- 
factory ;  and  it  seems  to  be  the  opinion  of  many  who  have  had  the  great- 
est experience  with  the  disease  that  initial  purges  and  afterward  keep- 
ing the  patient  empty,  even  if  starving,  are  all  that  can  be  done  during 
the  first  two  or  three  days  of  the  disease.  As  an  initial  purge,  calomel 
followed  by  a  saline  would  seem  to  be  the  most  effective.  Carroll  recom- 
mends sodium  sulphate.  The  tem]>erature  may  be  controlled  by  the  use 
of  cold,  but  care  must  be  taken  when  emi)loying  this  measure  not  to  in- 
crease the  congestion  of  the  internal  organs,  which  seems  to  be  a  constant 
feature  of  the  disease.    Alternation  of  cold  with  very  hot  baths  followed 
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by  blanketing  has  been  recommended.  Later  the  heart  may  need  stim- 
ulation. 

(2)  The  second  stage  is  a  profound  toxemia,  and  during  this  much 
can  be  done  for  the  patient. 

But  even  here  the  treatment  is  largely  symptomatic.  One  measure 
alone  would,  on  general  principles,  seem  wise  to  follow.  I  refer  to  the 
administration  of  alkaline  substances.  It  has  been  shown  that  the  gastric 
and  intestinal  contents  and  probably  all  the  tissues  are  intensely  acid 
in  yellow  fever.  Sternberg  has  recommended  a  system  of  treatment  de- 
signed to  counteract  this  superacidity.  His  prescription  was  as  follows: 
sodium  bicarbonate,  150  (10.0  gm.)  grains;  bichlorid  of  mercury,  one- 
third  (0.02  gm.)  grain;  water,  one  quart  (1,000  c.  c).  An  ounce  and  a 
half   (50  c.  c.)  of  this  mixture  is  given  every  hour. 

Arguing  on  general  principles,  Fischer's  solution  should  be  of  benefit 
in  this  disease.  It  should  be  given  intravenously  as  described  under 
Cholera. 

In  view  of  the  intense  acidemia  ^  nitrogenous  foods  should  be  inter- 
dicted and  carbohydrates,  fruits,  and  plenty  of  alkaline  drinks  should  be 
supplied.  The  food  should  be  bland  and  easily  digestible.  Dietary  in- 
discretions are  said  to  be  a  frequent  cause  of  relapse  in  yellow  fever. 
Absolute  rest  is  insisted  upon  by  those  who  have  had  most  experience  in 
the  treatment  of  the  disease. 

The  condition  of  the  kidneys  should  be  carefully  watched,  and  on 
the  first  symptoms  of  anuria  either  Fischer's  solution  may  be  adminis- 
tered or  alkaline  drinks  given.  In  this  connection  Agramonte  recom- 
mends "a  certain  amount  of  liquid,  preferably  iced,  in  the  shape  of  weak 
bicarbonate  of  sodium  solution  [one  dram  (4.0  gm.)  to  the  quart  (liter)], 
or  alkaline  mineral  waters  of  the  Vichy  type,  or  even  mild  lemonade 
may  be  allowed  to  relieve  the  thirst  caused  by  fever,  and  in  an  indirect 
manner  assist  the  kidneys  in  performing  their  function." 

For  the  bloody  vomit  Guiteras  recommends  five  drops  of  the  tinc- 
ture of  the  chlorid  of  iron  every  two  or  three  hours,  preferably  adminis- 
tered in  a  small  quantity  of  lime  juice  and  glycerin. 

The  convalescence  is  usually  rapid,  but  may  be  tedious  after  cases 
of  the  typhoid  variety.  Care  in  diet  and  the  administration  of  tonics 
are  not  to  be  neglected. 

Preventive  Measures 

Any  general  measures  against  the  spread  of  yellow  fever  must  be 
directed  "against  the  non-immune  human  beings,  against  the  infected  fe- 

1  This  acidemia  seems  to  be  characteristic  even  of  milder  attacks.  The  researches 
of  Joseph  Jones,  Purdy,  Aitkin,  and  others  appear  to  indicate  that  the  ultimate  condition 
in  fatal  attacks  is  in  reality  an  ammonemia  rather  than  an  acidemia. 
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male  Stegomyia  mosquito,  and  in  the  endeavor  to  keep  the  two  apart" 
Gorgas,  our  greatest  authority  on  this  question,  relates  that,  in  dealing 
with  the  problem  in  Havana,  a  city  of  250,000  inhabitants,  with  a  large 
non-immune  population  and  additional  non-immunes  arriving  at  the  rate 
of  20,000  a  year,  besides  children  being  born  at  the  rate  of  6,000  a  year, 
he  commenced  work  against  yellow  fever  in  February,  1901,  and  that 
the  last  case  of  the  disease  occurred  in  September  of  the  same  year.  That 
is  to  say,  it  took  about  eight  months  to  rid  the  city  of  the  infection,  and 
this  in  a  city  that  had  been  continuously  infected  for  one  hundred  and 
thirty  years  and  seemed  to  be  infected  in  every  nook  and  corner. 

In  Havana  the  work  was  carried  out  under  three  heads:  (1)  Pre- 
vention of  the  breeding  of  mosquitoes;  (2)  destruction  of  infected  mos- 
quitoes; (3)  prevention  of  mosquitoes  becoming  infected  by  protecting 
the  sick  from  their  bites. 

The  city  was  divided  into  districts,  each  district  being  under  an  in- 
spector, who  visited  each  house  in  his  district  once  a  month  and  saw  that 
all  breeding  places  were  destroyed.  Every  house  in  which  a  case  of  yel- 
low fever  was  reported  was  fumigated  with  pyrethrum  or  sulphur,  as 
also  were  all  the  houses  contiguous  to  the  infected  one.  All  yellow 
fever  patients  were  moved  to  screened  hospital  wards,  or  the  houses  in 
which  they  were  sick  were  screened.  The  same  methods  were  employed 
on  the  Isthmus  of  Panama  with  the  result  that  the  disease  was  eradi- 
cated in  sixteen  months. 

It  will  be  seen  from  these  experiences  that  the  most  important  meas- 
ure is  the  destruction  of  Stegomyia  mosquitoes.  As  these  mosquitoes  are 
domestic  animals  and  breed  in  artificial  collections  of  water,  the  task  is 
always  a  hopeful  one. 

In  the  presence  of  an  epidemic  non-immunes  should,  as  far  as  pos- 
sible, leave  the  infected  zone,  but  should  not  be  allowed  to  migrate  to 
other  districts  infested  with  Stegomyia  in  Avhich  the  disease  would  be 
liable  to  spread.  Ships  should  not  be  cleared  from  infected  ports  nor 
enter  healthy  ports  without  inspection,  and  sailors  should  not  be  allowed 
to  land.  In  case  of  the  occurrence  of  the  disease  on  shiplwiard  passen- 
gers should  not  be  permitted  to  land  for  a  week  or  ten  days,  and  the  ship 
should  be  fumigated  according  to  the  Holt  system.  Infected  iiouses  also 
should  be  sealed  and  fumigated  in  such  a  manner  as  to  destroy  all  mos- 
quitoes. Patients  may  be  treated  either  in  general  hospitals  or  in  their 
homes  if  they  are  carefully  protected  from  moscpiito  bites  during  the  first 
three  or  four  days  of  the  disease.  The  various  personal  prophylactic  de- 
vices against  mosquito  bites  that  have  been  discussed  under  tiie  subject 
of  Malaria  may  also  be  practiced  by  individuals  detained  in  the  pres- 
ence of  an  epidemic. 
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3.    DENGUE 

Paul  G.  Woolley 

Dengue  is  a  specific  exanthematous  fever  of  unknown  etiology.  It  is 
characterized  by  its  sudden  onset,  which  is  marked  by  headache;  by  in- 
tense aching  pains  in  the  joints,  muscles,  and  bones;  by  the  appearance 
of  an  inconstant  transient  initial  erythematous  rash ;  and  by  the  develop- 
ment of  a  high  temperature.  After  a  few  days  of  fever  and  often  ex- 
treme, aching  discomfort,  a  remission  occurs  which  is  followed  by  a  sec- 
ond rise  of  temperature,  accompanied  by  pains,  and  a  more  constant  poly- 
morphous eruption. 

When  dengue  appears  in  a  community  it  usually  occurs  in  the  form  of 
an  epidemic,  which  spreads  wnth  the  greatest  rapidity  and  which  attacks 
a  very  large  proportion  of  the  population  in  a  very  short  time.  In  this 
respect  it  is  very  similar  to  influenza,  to  which  it  has  been  supposed  by 
some  writers  to  bear  a  very  close  relation.  The  prognosis  is,  however, 
generally  good.  The  mortality  never  exceeds  1  per  cent.,  and  is  usually 
lower  than  that.  Old  and  infirm  persons,  those  weakened  by  other  dis- 
eases, and  the  young  children  are  more  seriously  affected  than  healthy 
adults,  and  it  is  among  these  classes  of  individuals  that  the  greatest  num- 
ber of  deaths  occur.     Complications  are  rare. 

Dengue,  though  it  occasionally  appears  in  temperate  climates — witness 
the  epidemics  of  Charleston,  S.  C,  Savannah,  Ga.,  and  Philadelphia — 
is  a  disease  of  the  tropics  and  subtropics.  It  is  a  disease  of  hot  seasons, 
and  epidemics  die  out  with  the  appearance  of  cool  weather.  It  is  local- 
ized to  low-lying,  sea  coast  districts,  and  is  apparently  not  influenced  by 
the  moisture  of  the  air.  In  all  of  these  respects  it  resembles  yellow 
fever,  which  disease  it  may  also  occasionally  simulate  in  its  symptomatol- 
ogy. It  is  not  contagious,  and  is  no  respecter  of  race,  nationality,  age, 
or  sex. 

The  characteristic  qualities  of  dengue — its  sudden  onset,  its  rapid 
attack  upon  all  parts  of  the  organism,  its  rapid  epidemic  progress — point 
to  its  infectious  origin  and  to  the  probability  that  its  cause  is  present 
in  the  blood  stream  at  a  very  early  stage  of  the  disease.  And  so  most 
of  the  efforts  to  discover  the  cause  have  been  concentrated  upon  the  blood. 
Hare  says  that  Hunt  observed  certain  motile  bodies  in  fresh  blood  and 
in  cultures  made  from  the  blood.  Graham  and  Eberle  also  thought  they 
had  discovered  an  organism  in  the  red  blood  cells  of  dengue  patients. 
But  these  observations  have  not  been  confirmed,  though  evidence  has 
been  adduced  to  prove  that  the  cause  is  certainly  present  in  the  blood, 
although  it  is  not  made  visible  even  by  the  highest  powers  of  the  micro- 
scope.    Ashburn  and  Craig  have  shown  that  dengue  can  be  transmitted 
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from  an  infected  person  to  an  uninfected  one  by  injection  of  unfiltered 
or  filtered  blood,  and  tliey  therefore  conclude  that  the  organism  which 
produces  the  symptoms  belongs  to  the  group  of  ultramicroscopic  living 
causes  of  disease.  The  same  authors  have  collected  evidence  that  a  mos- 
quito {Culex  fatigans)  is  the  agent  of  transmission  of  the  virus,  a  pos- 
sibility which  Graham  suggested  in  1902,  but  which  he  was  not  able  to 
prove. 

The  experiments  of  Craig  indicate  that  four  days  and  eighteen  hours 
elapse  between  the  time  of  infection  by  means  of  mosquitoes  and  the 
onset  of  symptoms,  and  that  the  virus  is  present  in  the  blood  for  3-4 
days  after  the  beginning  of  symptoms. 

These  experimental  facts  indicate  further  similarities  between  dengue 
and  yellow  fever,  and  indeed  pappataci.  The  most  interesting  dif- 
ference seems  to  be  that  there  is  no  evidence  of  a  developmental  cj'cle  of 
the  dengue  organism  in  the  body  of  the  mosquito ;  in  other  words,  that  the 
infected  mosquito  is  immediately  able  to  transmit  dengue,  whereas  in 
yellow  fever  twelve  days,  and  in  pappataci  five  to  seven  days,  must  elapse 
after  feeding. 

Prophylaxis 

If  it  be  true  that  dengue  is  a  disease  transmitted  by  the  mosquito, 
and  only  by  that  means,  the  indications  for  prophylaxis  are  inmiediately 
evident.  If  Culex  fatigans  is  eliminated  from  a  community  dengue  will 
disappear.  To  accomplish  this  end  swamp  lands  must  be  drained  or 
thoroughly  oiled ;  cisterns  and  cesspools  should  be  screened ;  stagnant 
pools  obliterated,  and  dwellings  and  offices  should  be  screened.  The  effi- 
ciency of  such  methods  is  illustrated  by  the  fact  that  in  Port  Said,  where 
an  effective  campaign  has  been  waged  against  the  domestic  mosquito, 
both  dengue  and  malaria  have  disappeared   (Ross). 

In  times  of  epidemics  especial  attention  should  be  given  to  protecting 
infants  and  old  persons. 

TKEATHiENT 

The  treatment  of  dengue  is  entirely  symptomatic.  No  cure  and  no 
remedy  that  have  any  effect  upon  the  Course  of  the  disease  are  kmnm. 
Quinin  and  arsenic  appear  to  be  useless.  The  fever  may  Ix*  influenced  by 
baths  or  spongings,  and  by  the  use  of  the  ordinary  antipyretics,  phenacetin 
or  antipyrin.  Copious  use  of  cooling  drinks  is  of  great  benefit  and  they 
are,  as  a  rule,  demanded  by  the  patients.  At  the  onset  of  the  symptoms  a 
mild  laxative  should  be  administered  in  order  (hat  the  excretory  path- 
ways may  be  opened.  The  pains  in  the  joints,  muscles,  and  bones  and 
the  headaches  are  very  resistant  to  treatment.     Antipyrin  is  occasionally 
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effective,  but  more  often,  perhaps,  opium  alone  gives  relief.  Salicylic  acid 
and  the  salicylates  are  of  doubtful  benefit.  Salol  is  generally  valueless. 
Sleeplessness  is  a  very  annoying  symptom  which  may  be  eased  by  the 
bromids  or  chloral  hydrate  when  necessary. 

During  the  course  of  the  disease  the  appetite  is  very  poor,  and  should 
be  coaxed  with  easily  digested  but  nourishing  diet.  Milk  and  eggs,  rich 
broths,  and  jellies  are  of  value.  The  dietary  rules  may  be  summed  up 
in  the  phrase,  "moderate  diet  and  copious  beverages." 

Convalescence  is  usually  extremely  slow.  The  patients  often  show 
very  marked  and  persistent  weakness.  The  appetite  is  capricious,  and 
occasionally  joint  symptoms  or  muscular  weakness  persist  for  long  pe- 
riods of  time.  The  treatment  of  this  stage  should  be  tonic  chiefly.  Iron, 
quinin,  strychnin,  and  arsenic  are  of  service.  But  more  useful  is  a  change 
of  scene.  Convalescents  should,  if  possible,  be  sent  to  a  cooler  climate 
and  to  a  place  where  they  may  have  baths,  massage,  electrical  treatments, 
if  necessary,  and  a  varied  diet,  where  the  surroundings  are  interesting, 
and  where  there  are  opportunity  and  encouragement  to  exercise. 

4.    EPIDEMIC    DROPSY 

Creighton  Wellman 

This  disease  has  been  considered  to  be  a  form  of  beri-beri,  a  post- 
dysenteric anemia,  and  a  disease  sui  generis.  The  disease,  as  its  name 
implies,  is  epidemic,  begins  with  a  fever,  and  is  characterized  by  an 
erythematous  rash.  Edema  is  a  constant  feature  of  the  attack.  Cardiac 
weakness  may  follow  as  a  sequel.  The  mortality  is  only  about  5  per 
cent.  According  to  the  latest  researches,  the  disease  is  dependent  upon 
dietary  factors  entirely. 

Remedial  Measures 

Castellani  and  Chalmers,  who  have  sifted  the  earlier  literature  care- 
fully, recommend  rest  in  bed  and  the  administration  of  calcium  chlorid, 
or  iron  and  strophanthus.  The  temperature,  according  to  them,  should 
be  treated  by  diaphoretics,  quinin,  and  sponging.  According  to  Greig, 
substitution  of  pulse,  meat,  or  other  mixed  diet  for  polished  rice  is  the 
only  measure  required. 

5.     KUBISAGARI 

Creighton  Wellman 

This  disease  is  said  to  be  endemic  in  the  northeastern  part  of  the 
principal  island  of  Japan.     Among  the  symptoms  mentioned   are  dim- 
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ness  of  vision,  diplopia,  paralysis  of  the  cervical  muscles  (causing  the 
head  to  drop  forward),  of  the  extremities,  of  the  lips,  of  the  masseters 
and  muscles  of  deglutition,  etc.  These  attacks  are  evanescent,  only  en- 
during from  a  few  minutes  up  to  several  hours.  Several  attacks  may 
occur  in  one  day,  the  patient  being  free  or  nearly  free  from  symptoms 
in  the  intervals. 

The  etiology  of  the  disease  is  obscure,  but  Miura  considers  the  con- 
dition to  be  caused  by  living  in  or  over  ill-ventilated  stables. 

Eemedial  Measures 

Many  substances  have  been  recommended.  The  most  useful  would 
seem  to  be  arsenic  and  iodid  of  potassium.  General  hygienic  treatment, 
including  rest,  good  food,  fresh  air,  and  mental  quiet,  is  advised  by  the 
various  writers  on  the  subject. 

6.     ONYALAI 

Creigiiton  Wellman 

This  disease  was  first  described  by  the  writer  in  1904.  Later  Mas- 
sey,  Feldman,  and  Mense  reported  upon  what  is  probably  the  same  con- 
dition. It  is  known  as  onyalai  (Angola),  Edjuo  (East  Africa),  and 
Kafindo  (Congo).  It  appears  to  be  an  acute  and  often  fatal  infectious 
disease,  marked  by  fever,  glandular  tenderness,  and  hemorrhagic  bullae  in 
the  mouth,  pharynx,  esophagus,  and  bowels.  For  further  details  the  reader 
is  referred  to  the  references  at  the  end  of  this  chapter  (page  872). 

Remedial  Measures 

The  administration  of  alkaline  substances  has  produced  the  best  results  in 
my  hands. 

7.    SPRUE 
Creiohton  Wellman 

Sprue  is  reported  from  many  parts  of  the  Far  East,  especially  tlie 
Malayan  regions.  The  disease  is  a  chronic  catarrhal  inflammation  of 
the  alimentary  canal  characterized  by  a  peculiar  ulcerative  condition  of 
the  tongue  and  mouth,  and  by  large,  pale,  frothy  stools.  The  cause  is 
unknown.  Le  Dantec  has  isolated  a  yeast  from  the  stools  of  sprue  pa- 
tients, and  he  believes  this  to  be  the  etiological  factor.     Macy  has  de- 
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scribed  a  spirillum,  and  other  organisms  have  been  advocated  as  being  a 
cause  of  the  condition.  In  a  personal  communication  to  the  Avriter  Dr. 
Miller,  of  China,  expresses  his  belief  that  the  disease  is  due  to  continued 
consumption  by  Europeans  in  warm  climates  of  canned  and  preserved 
meats  and  other  foods.  The  disease  has  a  tendency  to  increase  and  de- 
crease in  severity  in  cycles  of  more  or  less  regularity. 

Remedial  Measures 

The  treatment  is  almost  entirely  symptomatic  and  dietetic,  and  may 
be  said  to  consist  of  initial  purges,  rest  in  bed,  protection  from  chill  by 
warm  clothing,  and  special  diet.  Change  of  climate  is  a  large  factor  in 
the  cure  of  sprue.  Various  diets  have  been  devised.  These  consist  of 
milk,  fruit,  meat,  or  a  mixture  of  these.  The  exclusive  milk  diet  seems 
to  be  the  most  successful.  An  excess  of  milk  fat  should  be  avoided.  The 
milk  should  be  given  often  and  at  first  in  small  quantities.  Later  it 
must  be  increased  slowly  until  six  or  seven  pints  per  day  are  consumed. 
Constipation  must  be  overcome.  Some  authors  recommend  an  exclusive 
fruit  diet,  others  an  exclusive  meat  diet,  still  others  prefer  a  mixture 
of  milk  and  fruit,  or  meat  and  fruit.  The  treatment  is  tedious.  A 
number  of  drugs  have  been  recommended,  among  which  are  intestinal 
antiseptics  of  various  sorts.  Calomel,  cyllin  (3  minims — 0.2  c.  c),  chino- 
sol,  and  ipecacuanha  all  have  their  advocates.  Recently  Maxwell,  Begg, 
and  others  have  brought  forward  chromosantonin  as  a  remedy.  White 
santonin  is  said  to  be  valueless.  The  chromosantonin  is  said  to  be  a  new 
drug  and  not  merely  deteriorated  white  santonin,  and  is  prepared  by 
spreading  the  crystals  of  white  santonin  out  in  the  sun,  turning  them  over 
from  day  to  day,  until  the  crystals  become  yellow  almost  all  the  way 
through.  Chromosantonin  is  given  in  five-grain  (0.3-gm.)  doses  twice 
daily  in  olive  oil  or  castor  oil.  It  is  said  to  be  more  useful  in  early  than 
in  advanced  cases. 

8.    HILL   DIARRHEA 

CREIGHTOJf  WeLLMAN 

This  disease  is  described  from  tropical  countries,  especially  India. 
The  cause  is  unknown.  Crombie  and  others  consider  it  quite  distinct 
from  sprue.  Mica  in  drinking  water  is  held  by  Duncan  to  be  responsible 
for  the  condition;  others  refer  to  diminished  atmospheric  pressure,  expo- 
sure to  cold,  etc.,  as  causes.  Hill  diarrhea  is  a  gastrointestinal  catarrh 
seen  at  high  altitudes  in  tropical  countries  and  marked  by  liquid,  frothy, 
pale  stools  passed  in  the  early  morning.  It  can  be  separated  from  sprue 
by  the  absence  of  mouth  symptoms. 
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Remedial  Measures 

The  recommended  treatment  is  rest  in  bed,  warm  clothing,  and  pepsin 
after  meals.     A  milk  diet,  as  in  sprue,  is  advised. 


9.    AKATAMA 

Creighton  Wellman 

This  disease  was  first  described  by  the  writer  from  Portuguese  West 
Africa  and  subsequently  reported  again  by  Balfour,  the  writer,  and  others. 
Careful  examination  of  large  series  of  cases  failed  to  connect  the  disease 
with  beri-beri,  malarial  neuritis,  post-dysenteric  neuritis,  etc.  The  pa- 
tients complain  of  shooting,  prickling,  and  crawling  pains  in  the  affected 
parts,  accompanied  by  numbness.  The  combination  of  wet  and  cold 
seems  greatly  to  intensify  the  suffering.  The  condition  is  not  a  modified 
Reynaud's  disease.  The  economic  importance  of  the  affection  is  enor- 
mous, as  thousands  of  workmen  are  rendered  unfit  for  service  during  the 
morning  or  evening  hours.  Blood,  feces,  and  other  examination  for  para- 
sites, bacteria,  etc.,  proved  negative. 

Remedial  Measures 

Quinin,  anthelmintics,  etc.,  do  not  affect  the  disease.  Tonics  or  seda- 
tives likewise  are  without  avail.  The  application  of  dry  heat  will  com- 
pletely relieve  the  symptoms  for  the  time  being. 


10.    VERRUGA   PERUVIANA 

Creighton  Wellman 

This  serious  affection  is  characterized  by  fever,  pains,  anemia,  and 
granulomatous  lesions  in  various  parts  of  the  body.  The  severe  fever 
seen  in  some  cases  is  thought  by  some  writers  to  be  due  to  a  coniplieating 
infection  with  paratyphoid.  The  eruption,  affecting  the  skin,  mucous 
membranes,  and  various  organs  of  the  body,  gives  rise  to  varied  and 
serious  conditions.  No  indisputable  cause  for  the  disease;  lias  l)een  dis- 
covered. Barton  has  described  slender  rod-like  l)odies  in  the  rod  blood 
corpuscles  which  he  believes  to  be  protozoa  and  to  represent  the  8i)ocific 
cause  of  the  disease.  The  mortality  sometimes  reaches  as  high  as  40 
per  cent,  of  the  cases  infected. 
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Remedial  Measures 

Various  herbs  have  enjoyed  a  local  reputation  in  the  endemic  re- 
gions of  South  America  as  cures  for  the  disease.  Among  these  are  Butt- 
neria  cordata,  Budleja  incana,  and  Schinus  molle.  It  is  probable  that 
these  are  all  useless.  The  writers  who  have  dealt  with  the  disease  recom- 
mend arsenic  with  symptomatic  treatment.  Atoxyl  hypodermatically 
would  be  worth  a  careful  trial. 

11.     CLIMATIC    BUBOES 

CEEIGHTOiSr  WeLLMAN 

This  affection  is  common  in  the  tropics,  including  Asia,  Africa,  and 
America.  The  cause  is  not  agreed  upon,  and  many  views  have  been  put 
forth.  Some  authors  consider  the  condition  to  be  a  mild  form  of  plague 
— Pestis  minor.  Hewlett  considers  that  Kitasato's  original  Gram  positive 
plague  bacillus  is  the  cause.  Other  authors  consider  malaria,  intestinal 
infection,  etc.,  to  be  the  cause.  The  writer  in  a  study  of  over  100  cases 
and  several  other  observers  have  isolated  the  ordinary  pyogenic  cocci 
from  many  cases.  The  disease  consists  of  an  enlargement  of  the  inguinal 
glands  accompanied  by  pain  and  fever.  It  is,  in  my  opinion,  to  be  dis- 
tinguished from  venereal  bubo,  plague,  filariasis,  etc. 

Remedial  Measures 

These  are  symptomatic.  A  purge,  local  applications  of  cold,  and, 
when  suppuration  supervenes,  surgical  treatment  are  all  indicated.  After 
the  active  stage  has  passed  the  enlarged  glands  are  to  be  painted  with 
iodin. 

12.     GAN60SA 

Ceeighton  Wellman 

This  mutilating  affection  is  reported  from  the  South  Sea  Islands  by 
various  observers.  It  should  not  be  confused  with  yaws,  syphilis,  leprosy, 
or  tuberculosis.  The  disease  is  marked  by  an  ulceration  of  the  palate 
or  pharynx,  which  spreads  to  the  nose  and  larynx,  destroying  cartilage 
and  bone,  causing  frightful  deformity. 

The  organism  isolated  by  Geiger  seems  to  be  the  probable  cause  of  the 
disease.  This  bacillus  is  one  of  the  diphtheria  group,  but  can  be  sep- 
arated from  Hoffmann's,  the  Klebs-Loffler,  xerosis,  etc.     The  writer  had 
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the  opportunity  of  studying  this  organism  and  several  cases  with  Geiger, 
and  serious  attention  should  be  given  to  his  Bacillus  gangosoe. 


Fig.    1. — Bacillus    Gango8.«    (Pure    Culture)  X  2000. 

(After  Geiger.) 


Stained    with    Fonnol  Fuchsin. 


Remedial  Measures 

Apparently  none  of  the  various  local  treatments  advi.sed  are  of  any 
value.  In  the  cases  seen  by  me  with  Geiger  we  secured  the  most  brilliant 
results  by  the  use  of  autogenous  vaccines  of  B.  gangosw  in  pure  culture. 


Preventive  Measures 

Doubtless  the  disease  spreads  by  direct  contact,  and  isolation  and  dis- 
infection are,  therefore,  indicated. 


13.     ULCERATING   GRANULOMA   OF   THE   PUDENDA 


Creighton  Wellman 

This  local  affection  is  usually  confined  to  the  genitals  and  adjacent 
parts.  It  has  been  reported  from  widespread  regions  in  the  old  and  new 
world  tropics.  The  etiology  is  not  understood.  Wise  and  Cleland  have 
found  a  spirochete,  S.  aboriglmdis.  whicli  tlicy  believe  to  Ih'  the  causative 
agent.  Persons  between  the  ages  of  fifteen  and  fifty  are  most  subject 
to  attacks.  All  races  are  susceptible.  Women  are  oftener  affected  than 
men.  The  disease  is  undoubtedly  contagious  and  also  autoinoculable, 
as  is  shown  by  its  spread  among  those  living  in  close  proximity,  and  its 


866  DISEASES  OF  UXCEETAIN  ETIOLOGY 

extension  by  continuity  in  infected  patients.  It  is  frequently  spread  by 
sexual  intercourse.  The  histology  of  the  lesions  shows  them  to  belong 
to  the  infectious  granulomata.  The  course  of  the  disease  is  slow,  ex- 
tending sometimes  over  years.    The  general  health  is  not  greatly  affected. 

Remedial  Measures 

Complete  and  early  excision  would  seem  to  offer  the  greatest  hope  of 
permanent  recovery.  Curetting,  cauterization,  etc.,  have  not  proved  satis- 
factory. Exposure  to  the  X-rays  has  proved  successful  in  tlie  hands  of 
Indian  physicians.  Various  ointments,  such  as  creosote  ointment,  salicy- 
lic acid  ointment,  etc.,  have  been  recommended.  Mercurials  and  iodids 
do  not  seem  to  be  of  much  value,  although  large  doses  of  potassium  iodid 
are  said  to  be  of  some  use.     Calcium  iodid  has  also  been  suggested. 


14.  EPIDEMIC    GANGRENOUS    PROCTITIS 

Ckeighton  Wellman 

This  very  fatal  disease  seems  to  be  peculiar  to  tropical  America.  The 
affection  consists  of  a  rapidly  spreading  gangrene  of  the  anus,  rectum, 
and  colon.     Both  animals  and  man  are  affected. 

Remedial  Measures 

According  to  Akers,  the  natives  of  Venezuela  employ  enemas  of  lemon 
juice  and  rum,  at  the  same  time  dusting  the  anus  with  wood  ashes.  A 
purgative  of  oil  is  also  usually  administered.  Another  native  treatment 
consists  of  enemas  of  the  juice  of  Spigelia  anthelmintica,  a  decoction  of 
the  same  herb  being  also  given  by  the  mouth  several  times  a  day.  No 
rational  treatment  can  be  outlined. 

15.  TROPICAL   SLOUGHING   PHAGEDENA 

Creighton  Wellman 

The  multitude  of  sores,  ulcers,  and  gangrenous  lesions  which  meet 
the  physician  on  every  side  in  tropical  countries  among  poorly  nourished 
peoples  living  under  unsanitary  conditions  is  little  short  of  bewildering. 
Many  attempts  to  devise  a  systematic  scheme  to  represent  the  various 
types  have  been  made.  Among  these  is  the  classification  published  by 
myself  in  1905.     In  West  Africa  I  found  that  most  of  the  forms  met 
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with  could  fairly  be  grouped  as  follows:     (1)  Tropical  phagedena;   (a) 
rapid;  (b)  subacute;  (2)  indolent  ulcers;  (3)  "malarial"  sores. 

The  only  type  needing  particular  mention  here  is  the  first,  of  which 
I  have  recognized  two  distinct  forms — a  severe  and  a  mild. 

(1)  Rapid  phagedena  is  a  terrible  affection,  pursuing  a  relentless 
course  through  skin,  soft  tissues,  and  even  bone,  with  frightful  rapidity. 
Joints  are  disorganized  in  a  few  days  or  even  hours,  and  a  limb  or  area 
may  become  a  putrid  mass  in  an  almost  incredibh'  short  period.  The 
process  is,  in  my  opinion,  to  be  separated  distinctly  both  from  noma  and 
from  hospital  gangrene,  with  each  of  which  writers  have  sought  to  iden- 
tify it. 

The  subacute  variety  is  that  usually  described  in  textbooks  on  tropi- 
cal medicine,  and  is  sharply  differentiated  from  the  above  by  its  ten- 
dency to  arrest  itself  spontaneously  in  its  course  and  to  set  up  granula- 
tions. Even  in  its  initial  spreading  stage  it  is  milder  and  slower  than 
the  preceding  (although  quite  severe  enough),  and  recovery  is  the  rule. 
It  may  eventually  assume  a  more  or  less  indolent  character. 

(2)  The  frankly  indolent  ulcers  are  often  of  this  type  almost  from 
the  beginning  of  their  course.  They  may  be  active  for  a  few  days  only 
at  the  commencement,  and  all  angry  symptoms  subside  while  the  sore  is 
no  larger  than  a  shilling  piece.  It  is  this  form  which  oftenest  gives  the 
history  of  dating  from  a  small  spontaneous  vesicle,  which  I  find  was 
mentioned  in  connection  with  tropical  ulcers  by  Bechtinger  as  far  back 
as  1869.  These  sores  may  run  on  for  years.  I  have  seen  them  completely 
encircle  a  limb,  although,  as  a  rule,  a  bridge  of  sound  skin  is  left  free 
even  in  severe  cases. 

(3)  ^'Malarial"  Ulcers. — This  type  has  already  been  mentioned  in 
the  article  on  Malaria,  and  usually  appears  as  a  small,  definite,  generally 
round,  punched-out  lesion.  Here  are  ])robably  to  be  referred  the  lesions 
reported  by  F.  Plehn  from  the  Tanga  coast  and  other  ])laces. 

The  etiology  of  the  above  processes  is  not  understoo<l.  I  have  never 
found  Bacillus  fusiformis  with  its  accompanyin'g  spirochetes  in  rapid  or 
subacute  phagedena. 

The  attempts  of  Le  Dantec  to  identify  these  conditions  with  the  hos- 
pital gangrene  of  temperate  climates  can  hardly  stand,  in  view  of  the  re- 
markable readiness  and  thoroughness  with  which  operation  wounds  heal 
in  the  tropics,  and  especially  among  blacks,  in  whom  this  phagedena  is 
so  common.  I  have  never  seen  phagedena  or  anytiiing  resembling  it 
set  up  in  operation  wounds,  even  those  made  by  native  debtors  with  sep- 
tic instruments.  Chronic  ulcers  seem  to  be  connected  with  nuilnutrition. 
Few  pyogenic  organisms  are  present.  The  last  type  descrilwd  I  have 
called  malarial  because  the  sores  will  heal  rai)idly  under  the  local  and 
general  use  of  quinin.  Other  forms  have  been  descriUnl  froui  various 
parts  of  the  tropics. 
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Remedial  Measures 

So  far  as  my  experience  goes,  treatment  is  of  absolutely  no  avail  in 
cases  of  rapid  tropical  phagedena,  and  death  always  results.  Amputa- 
tion or  other  excision,  in  the  first  stages,  might  Le  practiced  if  the  con- 
dition can  be  diagnosed  early. 

In  subacute  i)liagedena  much  can  be  douQ  by  surgical  treatment.  Rest, 
preferably  in  bed,  or  at  least  with  the  limb  elevated,  is  of  great  impor- 
tance. The  lesion  should  be  cleansed  with  a  disinfecting  solution  and  a 
moist  dressing  applied.  Later,  according  to  Castellani,  j)rotargol  oint- 
ment (5-20  per  cent.)  gives  the  best  results.  I  found  good  effects  from 
iodoform.     Tonics  should  be  given  during  the  treatment. 

In  the  case  of  indolent  ulcere  I  secured  the  best  results  from  bismuth  sub- 
niti'ate  as  a  dusting  powder  combined  with  firm  bandaging.  Skin  grafting  is  valua- 
ble when  the  denuded  surface  is  large.  Good  food  and  tonics  are  also  indicated 
here. 

16.     GOUNDOU 

Creightox  Wellman 

This  bizarre  affection,  also  known  as  uluyue,  henpuye,  anakhre,  etc., 
is  reported  from  various  warm  countries,  especially  West  Africa.  The 
cause  is  unkno^vn.  I  have  never  seen  a  case  in  which  the  general  health 
was  affected.  The  affection  consists  of  a  bony  swelling  usually  bilateral 
and  symmetrical  on  either  side  of  the  nose. 

Remedial  !^[e.vsures 

The  treatment  is  surgical.  The  growth  is  easily  removed  and  ap- 
parently has  no  tendency  to  return. 

17.     HYPERPYREXIAL    FEVER 

Creightox  Wellman 

This  disease  was  described  from  West  Africa  first  by  Thompstone 
and  Bennett.  The  writer  later  reported  a  case  from  Angola.  The  etiol- 
ogy is  unkno\\Ti.  In  my  case  I  found  and  reported  a  large  bacillus,  about 
the  size  of  the  bacillus  of  anthrax,  or  Friedliinder's  bacillus.  The  case 
showed  a  dry,  red,  and  glossy  tongue.  The  si)leen  was  slightly  enlarged. 
The  patient  was  restless,  picking  at  the  bedclothes,  and  constantly  turn- 
ing his  head  from  side  to  side. 
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It  is  to  be  hoped  that  those  wlio  liave  opportunity  will  earefully  study 
cases  of  so-called  hyperpyrexial  fever,  and,  in  view  of  my  observation, 
it  is  desirable  that  blood  cultures  be  made.  The  temperature  may  rise 
to  107°  F.  or  even  more. 

Remedial  Measures 

Cold  is  recommended  by  all  observers.  Cool  sponging,  cool  baths, 
and  cool  packs  are  the  only  treatment  which  affects  the  disease. 


18.     UNDIFFERENTIATED    TROPICAL  FEVERS 

Creighton  Well.m  a n 

A  large  group  of  fevers  as  yet  not  well  studied,  and  of  which  the 
etiology  is  still  unknown,  remains  to  be  mentioned.  On  account  of  lack 
of  space  references  only  will  be  given  (see  p.  876). 
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Abbe,  operation  by,  for  relief  of  trigeminal 
neuralgia,  354. 

Abdominal  binder,  use  of,  for  relief  of  con- 
stipation associated  with  visceroptosis 
and  intestinal  atony,  5G6. 

Abortion,  inducement  of,  in  eclampsia  of 
pregnancy,  83. 

Abscess,  cerebral,  see  Cerebral  abscess; 
extradural,  operative  measures  for  relief 
of,  422;  of  infiltration,  173;  parane- 
phritic, complicating  tuberculous  kid- 
ney, 118;  periurethral,  complicating 
acute  gonorrhea,  148;  prostatic,  as 
cause  of  painful  urination  in  acute 
urethral  gonorrhea,  141;  prostatic,  com- 
plicating acute  gonorrhea,  149;  of  spleen, 
operation  for,  in  malaria,  728;  of  ure- 
thral glands,  complicating  acute  gon- 
orrhea, 148. 

Abscesses,  as  a  cause  of  pain  in  bladder, 
123. 

ACCESSORIUS  SPASM,  655. 

Acetanilid,  use  of,  in  migraine,  592;  to  re- 
duce temperature  in  acute  cerebral 
meningitis,  372;  for  relief  of  headache  in 
neurasthenia,  566;  for  relief  of  headache 
due  to  sunstroke,  679;  for  relief  of 
neuralgic  headache,  599;  for  reUof  of 
pain  in  neuralgia,  339;  for  relief  of  pain 
in  neuritis,  286;  for  relief  of  pain  in 
pyelitis,  88. 

Acetate  of  ammonia.  See  Ammonium 
acetate. 

Acetate  of  potassium.  See  Potassium  ace- 
tate. 

Acetate  of  sodium.    See  Sodium  acetate. 

Acetates,  use  of,  as  diuretics  in  acute  neph- 
ritis, 58. 

Acetozone,  destruction  of  cholera  germs  by, 
829. 

Acetphenetidln.    See  Phenac(!tin. 

Achilles  jerk.    See  Tendon  reflex. 


Acids,  use  of,  to  change  reaction  of  urine 
in  tuberculous  kidney,  117. 

Aconite,  use  of,  in  cerebral  hemorrhage,  391 ; 
in  gonorrheal  epididymitis,  151;  in  head- 
ache from  ear  di.sea.se,  603;  in  migraine, 
593;  for  relief  of  cardiac  palpitation  in 
neurasthenia,  .568. 

Aconitin,  use  of,  for  relief  of  pain  in  neural- 
gia, 340. 

Acquired  hydrocephalus.  See  Hydro- 
cephalus. 

AcRO.MEGALY,  vicws  regarding  cause  of,  442. 

Activity,  return  to,  in  neurasthenia  and 
psychasthenia,  552. 

Adenitis,  compUcating  acute  gonorrhea, 
149. 

Adenoids,  association  of,  with  enuresis,  130. 

Adolescence,  prophylaxis  against  the 
neuroses  in,  522. 

Adonis  vemalis,  fluid  extract  of,  use  of, 
combined  with  sodium  bromid  for  relief 
of  restlessness  in  neurasthenia,  567. 

Adrenalin,  experimental  pulmonary  edema 
pnxluced  by  intravenous  injection  of, 
55;  intramuscuUvr  injection  of,  in  col- 
lapse a.sso<'iat^  with  renal  colic,  106; 
use  of,  contraindicated  in  acute  pul- 
monary edema,  55;  u.st»  of,  in  endemic 
hematuria,  7S4;  u.se  of,  in  hematuria,  4; 
use  of,  in  neunusthenia  with  vasomotor 
relaxation,    6.59. 

Adults,  prophylaxis  svgainst  the  Deuroaes 
in,  52:}. 

African  millipede.s  poi.sonocs,  686. 

African  poison  test,  695. 

Aoramonte,  on  use  of  liquids  in  yellow 
fever,  8.5<>. 

Agraphia,  motor,  440. 

Ainhum,  chiggers  jis  a  factor  in  causatioQ 
of,  690;  n'inoval  of  too  for,  691. 

Akatama,  KtW. 

Aker  lampono,  GU-l. 
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Albuminuria,  significance  of,  as  functional 
kidney  test,  23. 

Alcohol,  abuse  of,  a  cause  of  acute  hem- 
orrhagic superior  poIioencephaUtis,  406; 
danger  of  using,  in  acute  infections  with 
risk  of  nephritis,  57;  as  an  indirect  cause 
in  occupation  neuroses,  660,  661;  moder- 
ate use  of,  in  chronic  gonorrheal  urethri- 
tis, 153;  moderate  use  of,  in  chronic 
interstitial  nephritis,  68;  moderate  use 
of,  in  spastic  spinal  paralysis,  270;  pro- 
hibition of,  in  acute  urethral  gonorrhea, 
138;  prohibition  of,  in  aneurysm  of 
cerebral  arteries,  457;  prohibition  of,  in 
cerebral  hyperemia,  385;  prohibition  of, 
in  chronic  ophthalmoplegia,  510;  pro- 
hibition of,  in  multiple  neuritis  due  to 
alcoholism,  322;  prohibition  of,  in 
nephrolithiasis,  109;  prohibition  of,  in 
palpitation  of  heart  in  neurasthenia, 
567;  prohibition  of,  in  the  progressive 
paralysis  of  the  insane,  493 ;  prohibition 
of,  in  pyelitis,  88;  sponging  with,  to 
control  night  sweats,  117;  use  of,  con- 
traindicated,  in  nephritis,  44;  use  of, 
for  relief  of  insomnia  due  to  cerebral 
anemia,  383;  use  of,  as  stimulant  in 
cerebral  anemia,  382;  use  of,  as  stimu- 
Jant  in  cerebral  thrombosis,  399;  use  of, 
as  stimulant  in  snake  poisoning,  683; 
vertigo  due  to  use  of,  624. 

Alcohol  injections,  for  cervicooccipital 
neuralgia,  356;  for  herpes  zoster,  360; 
for  intercostal  neuralgia,  357;  for  neuri- 
tis of  external  cutaneous  nerves,  293 ;  for 
neuritis  of  third,  fourth,  and  sixth 
nerves,  308;  for  relief  of  spasticity  and 
over-action  of  muscles  after  cerebral 
palsies,  416;  for  spasmodic  movements 
in  tic,  654,  659;  use  of,  contraindicated 
in  sciatica,  300. 

Alcohol  injections  for  trigeminal  neuralgia, 
341;  at  cranial  foramina,  346;  at  fora- 
men ovale,  348;  at  foramen  rotundum, 
351;  at  infraorbital  foramen,  344;  at 
mental  foramen,  346;  of  palatine  nerve, 
346;  solution  used  for,  343;  at  super- 
ficial foramina,  344;  of  supraorbital 
branch,  344;  technique  of  deep  injec- 
tion, 347;  technique  of  superficial  injec- 
tion, 343,  344,  345. 

Alcoholic  beverages,  objections  to,  in 
chronic    progressive    bulbar    paralysis, 


251;  prohibition  of,  in  brain  tumor,  447; 
prohibition  of,  in  prophylaxis  of  cholera, 
829;  use  of,  contraindicated  in  acute 
infections  with  risk  of  nephritis,  57;  use 
of,  contraindicated  in  chronic  intersti- 
tial nephritis,  65;  use  of,  for  relief  of 
insomnia  in  neurasthenia,  564;  useless 
in  seasickness,  625. 

Alcoholic  stimulants,  use  of,  contraindicated 
in  chronic  hyperemia  of  brain,  387. 

Alcoholism,  in  causation  of  brain  syphilis, 
479;  in  causation  of  occupation  paresis, 
332;  headache  as  a  symptom  of,  610; 
treatment  of  multiple  neuritis  due  to,  322. 

Alexander's  modification  of  Curling's 
bandage,  for  use  in  acute  gonorrhea  as 
preventive  of  epididymitis,  150. 

Alkalies,  use  of,  in  acute  urethral  gonorrhea, 
139;  to  change  reaction  of  urine  in 
tuberculous  kidney,  117. 

Alkaline  baths.    See  Baths. 

Alkaline  diluents,  use  of,  in  acute  cystitis, 
120. 

Alkaline  diuretics,  use  of,  in  acute  nephritis 
with  edema,  62;  in  chronic  parenchy- 
matous nephritis,  65;  in  nephritis,  49. 

Alkaline  salt  solution,  intravenous  or  rectal 
injection  of,  in  blackwater  fever,  741. 

Alkaline  salts,  use  of,  in  pyelitis,  with  acid 
urine,  90;  for  relief  of  anuria  due  to 
nephrolithiasis,  107. 

Alkaline  solution,  use  of,  to  allay  itching 
from  stings  or  bites,  686. 

Alkaline  substances,  use  of,  in  onyalai,  861. 

Alkaline  waters,  use  of,  in  acute  urethral 
gonorrhea,  139;  in  nephrolithiasis,  109. 

Alkalinity  of  the  urine,  as  a  cause  of 
enuresis,  128. 

Allbutt,  on  value  of  mountain  resort  in 
neur^thenia.  556. 

Allison,  Nathaniel,  method  of  operation 
for  cerebral  palsies  of  children  intro- 
duced by,  416. 

Aloes,  use  of,  in  nephritis,  33. 

Aloin,  use  of,  to  correct  constipation  in 
tuberculous  kidney,  117. 

Alphazone,  destruction  of  cholera  germs  by, 
829. 

Altitude,  influence  of,  in  chronic  parenchy- 
matous nephritis,  30;  influence  of,  in 
convalescence  from  beri-beri,  855;  in- 
fluence of,  in  neurasthenia,  556;  relation 
of,  to  causation  of  beri-beri,  845. 
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Amaurosis,  tabetic,  199. 

AmebjE,  concerned  in  intestinal  amebiasis, 
703;  mode  of  entrance  and  exit  of,  705; 
resistance  of,  to  destructive  agencies, 
705;  species  of,  704. 

Amebiasis,   703. 

Amebiasis,  hepatic,  710;  after-treatment 
of,  711;  exploratory  puncture  in  diag- 
nosis of,  711;  prophylaxis  against,  710; 
treatment  of,  711. 

Amebiasis,  intestinal,  703;  distribution 
of,  and  of  species  concerned  in,  703; 
drug  treatment  of,  by  mouth,  708;  gen- 
eral nature  of,  707;  hygienic  treatment 
of,  708;  local  treatment  of,  by  enemata, 
709;  mode  of  entrance  and  exit  of  para- 
sites in,  705;  pathogenicity  of  species 
concerned  in,  704;  resistance  of  amebae 
to  destructive  agencies  in,  705;  role  of 
symbiotic  bacteria  in,  706;  species  of 
amebse  present  in,  704;  treatment  of, 
708. 

Ammonia,  inhalation  of,  for  prevention  of 
collapse  in  snake  poisoning,  683;  for 
relief  of  cerebral  anemia,  382;  for  relief 
of  syncope  due  to  cerebral  thrombosis, 
398. 

Ammonia  water,  use  of,  for  relief  of  local 
edema  in  snake  bite,  682. 

Ammonium  acetate,  use  of,  in  nephritis,  49. 

Amyl  nitrite,  use  of,  for  cardiac  failure  in 
beri-beri,  854;  in  chronic  interstitial 
nephritis,  71;  in  paroxysmal  hemoglo- 
binuria, 7;  in  strophanthus  poisoning, 
695. 

Amylene  hydrate,  use  of,  for  relief  of  in- 
somnia in  neurasthenia,  565. 

Amyloid  diseases  of  kidney,  81 ;  kidney  of 
pregnancy,  82. 

Amytropic  lateral  sclerosis,  258;  treat- 
ment of,  259. 

Anakhre.    See  Goundoo. 

Anal  fissure.  See  Fissure  of  anus. 

Analgesia,  in  diagnosis  of  tabes,  188. 

Analgesics,  use  of,  in  migraine,  592;  for  re- 
lief of  late  pain,  in  herpes  zoster,  359; 
in  trigeminal  neuritis,  309. 

Anchylostoma  duodenale,  791. 

Anemia,  of  brain,  see  Cerebral  anemia;  as 
cause  of  neuralgia,  336;  headache  as  a 
symptom  of,  611;  infantile  splenic,  see 
Infantile  splenic  anemia;  as  a  symptom 
of  acute  nephritis,  63. 


Anesthesia,  in  diagnosis  of  tabes,  188. 

Anesthetics,  local,  use  of,  by  injection  into 
nerve  in  sciatica,  300. 

Aneurysm,  as  a  cause  of  compression  bul- 
bar paralysis,  501. 

Aneurysm  of  ascending  arch  of  aorta, 
as  a  cause  of  cerebral  embolism,  400. 

Aneurysm  of  the  cerebral  artery,  456; 
differential  diagnosis  of,  457;  etiology 
of,  456;  introduction  to  subject  of,  456; 
pathology  of,  456;  prognosis  of,  457; 
symptoms  of,  456;  treatment  of,  457. 

Animal  extracts,  use  of,  in  acquired  spinal 
progressive  muscular  atrophy,  248;  in 
asthenic  bulbar  paralysis,  256;  in  mus- 
cular dystrophy,  264. 

Animals,  as  carriers  of  infection  in  trypano- 
somiasis districts,  749;  relation  of,  to 
spread  of  plague,  818. 

Anod]mes,  use  of,  in  acute  urethral  gon- 
orrhea, 141. 

Anopheles  mosquito,  manner  of  destroy- 
ing, 730;  protection  of  individual  from, 
734;  transmission  of  malaria  by,  729. 

Anorexia,  as  a  symptom  of  neurasthenia, 
566. 

Anosmia,  symptoms  of,  in  diagnosis  of 
brain  tumor  in  frontal  lobe,  439. 

Antefebrin,  use  of,  for  relief  of  lancinating 
pains  in  tabes,  196. 

Anterior  crural  nerve,  neuritis  of,  293. 

Antileprol,  use  of,  in  leprosy,  815. 

Antlmonial  compounds,  use  of,  for  trypano- 
somia.sis,  747. 

Antimony,  use  of,  in  tropical  relapsing  fever, 
760. 

Antimony  sodiotartrate,  use  of,  in  human 
trypanosomia.si.><,  747. 

Antineuralgic  drugs,  use  of,  for  relief  of 
pudendo-hemorrhoidal  neuralgia,  357. 

Antlneuralgics,  use  of,  in  neuralgic  head- 
ache, 596. 

Antip]rretics,  use  of,  in  acute  hemorrhagic 
encephalitis,  405;  to  control  fever  in 
shima  mushi,  692. 

Antipjrrin,  use  of,  in  the  ajwplectic  form  of 
vestibular  vertigo,  ()29;  to  deplete  cir- 
culation in  cerobnil  hy|)eremia,  386;  in 
migraine,  592;  l<»  nnluce  tomix»raturo  in 
acute  ct'rebral  meningitis,  372;  to  reduce 
temperature  in  dengue,  S59;  for  n'lief 
of  headache,  due  \o  rerebnd  throm- 
bosis,  399;   for   relief  of   headache   in 
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chronic  interstitial  nephritis,  72;  for  re- 
lief of  headache  in  pachymeningitis  in- 
terna hemorrhagica,  364;  for  relief  of 
insomnia  due  to  brain  tumor,  447;  for 
relief  of  pain  in  dengue,  859;  for  relief 
of  pain  in  neuralgia,  339;  for  relief  of 
pain  in  neuritis,  286;  for  relief  of  syringo- 
myelia, 278. 

Antiseptic  solutions,  use  of,  in  leprosy,  816. 

Antiseptics,  urinary,  use  of,  in  acute  ure- 
thral gonorrhea,  139;  use  of,  in  pyelitis, 
89,  90. 

Antisyphllitic  treatment,  for  cerebral  throm- 
bosis due  to  syphilitic  endarteritis,  399 ; 
in  chronic  myelitis,  230;  in  chronic  oph- 
thalmoplegia, 510;  in  compression  bul- 
bar paralysis,  502;  in  epilepsies  of  cere- 
brospinal syphilis,  638;  in  hereditary 
cerebellar  ataxia,  514;  in  hydrocephalus 
with  syphiUtic  antecedents,  464;  indi- 
cations for,  in  acute  myelitis,  226,  228; 
indications  for,  in  brain  tumor,  609;  in- 
dications for,  in  tabes,  193;  in  progres- 
sive paralysis  of  the  insane,  492;  in 
pseudobulbar  paralysis,  504;  in  spinal 
syphihs,  273. 

Anuria,  3;  accompanying  acute  nephritis, 
62;  Fischer's  method  of  relieving,  838, 
856;  measures  for  prevention  of,  in 
plague,  827. 

Apenta  water,  use  of,  in  nephritis,  32. 

Aphasia,  due  to  brain  syphilis,  475;  motor, 
as  localizing  symptom  of  tumor  in  left 
cerebral  hemisphere,  440;  optic,  as  lo- 
calizing symptom  of  tumor  in  left  cer- 
ebral hemisphere,  440;  significance  of, 
in  traumatic  hematoma,  365;  as  a 
symptom  in  the  cerebral  palsies  of  chil- 
dren, 410,  413;  as  a  symptom  of  tuber- 
culous meningitis,  375. 

Apparatus,  Meara's.  See  Meara's  appar- 
atus. 

Appendicostomy  with  irrigation,  in  ulcera- 
tive colitis  due  to  Balantidium  coli,  762. 

Applications,  cold,  in  acute  attacks  of  hy- 
drocephalus, 465;  in  acute  hemorrhagic 
inferior  polioencephalitis,  408;  in  atrip- 
licism,  693;  in  cerebral  anemia,  382; 
in  cerebral  hyperemia,  385;  in  climatic 
buboes,  864;  contraindicated  in  rheu- 
matic or  idiopathic  cases  of  facial 
paralysis,  311;  contraindicated  in  sci- 
atica, 299;  in  edema  of  glottic  in  acute 


nephritis,  63;  to  head  in  acute  hemorrha- 
gic encephalitis,  405;  to  head  for  relief 
of  headache  due  to  brain  tumor,  448; 
to  head  and  spine  for  rehef  of  insomnia 
due  to  chronic  cerebral  hyperemia, 
388;  in  pachymeningitis  interna  hemor- 
rhagica, 364;  for  relief  of  cardiac  pal- 
pitation in  neurasthenia,  568;  for  relief 
of  headache  in  acute  cerebral  meningi- 
tis, 372;  for  relief  of  headache  in  acute 
nephritis,  63;  for  relief  of  headache  in 
cerebral  abscess,  423;  for  relief  of  head- 
ache due  to  cerebral  thrombosis,  399 ;  in 
renal  colic,  103. 

Applications,  hot,  in  anuria,  3;  to  lower  ex- 
tremities in  cerebral  anemia,  387;  for 
relief  of  headache  in  acute  nephritis,  63; 
for  relief  of  pain  in  bladder  accompany- 
ing tuberculous  kidney,  117;  for  relief 
of  pain  following  bite  of  scorpions,  685; 
for  relief  of  painful  urination  in  acute 
urethral  gonorrhea,  142. 

Applications,  hot  stimulating,  use  of,  for 
relief  of  lancinating  pains  in  tabes,  197. 

Applications,  warm,  in  multiple  neuritis, 
326. 

Aran-Duchenne  type  op  progressive 
muscular  atrophy,  245. 

Argyll-Robertson  pupil,  in  diagnosis  of 
tabes,  187;  presence  of,  in  progressive 
paralysis  of  the  insane,  490;  presence  of, 
in  spinal  syphilis,  271,  273. 

Argyrol,  use  of,  in  acute  urethral  gonorrhea, 
144;  for  irrigation  of  bladder  in  acute 
cystitis,  120;  rules  for  injection  of,  in 
acute  urethral  gonorrhea,  145. 

Arnold,  report  by,  on  use  of  electricity  to 
reduce  blood  pressure,  48. 

Aromatic  spirits  of  ammonia,  use  of,  as  a 
cardiac  stimulant  in  strophanthus  poi- 
soning, 694;  for  edema  of  glottis  in 
acute  nephritis,  63. 

Aron,  experiments  by,  on  effects  of  trop- 
ical heat  upon  white  men,  669;  experi- 
ments by,  on  regulation  of  animal  heat, 
675. 

Aron  and  Hocson,  on  causation  of  beri- 
beri, 850. 

Arsenic,  in  causation  of  nephritis,  28; 
effect  of,  upon  kidney,  14;  presence  of, 
in  food  a  possible  cause  of  beri-beri,  848. 

Arsenic,  use  of,  in  chorea  minor,  663;  in 
chronic  malaria,  728;  in  chronic  myeli- 
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tis,  230;  in  epilepsy,  648;  in  funicular 
myelitis,  232;  in  intermittent  hemo- 
globinuria, 7;  in  kala-azar,  754;  in 
kubis-agari,  861;  in  leprosy,  816;  in 
neuralgia,  337;  for  neuralgia  due  to 
anemia,  336;  in  neuralgic  headache,  598; 
in  neurasthenia,  558;  in  occupation 
pareses,  332;  for  relief  of  leukemic  head- 
ache, 611;  as  substitute  for  quinin,  726; 
in  syringomyelia,  279;  in  tabes,  213;  in 
treatment  of  enuresis,  133;  in  verruga 
peruviana,  864. 

Arsenical  compounds,  organic,  use  of,  in 
tropical  relapsing  fever,  759. 

Arsenical  poisoning,  treatment  of  mul- 
tiple neuritis  due  to,  323. 

Arsenical  preparations,  use  of,  in  destruc- 
tion of  filaria  Bancroft!,  787;  in  fram- 
boesia  tropica,  765. 

Arsenical  preparations,  organic,  use  of,  in 
trypanosomiasis,  745. 

Arsenious  acid,  use  of,  in  sjTingomyelia, 
279. 

Arsenobenzol,  use  of,  in  acute  myelitis,  226; 
in  apoplectic  form  of  vestibular  vertigo 
with  syphilitic  origin,  628;  in  brain 
syphilis,  481,  484;  contraindicated  in 
disease  of  the  middle  ear,  315;  contra- 
indicated  in  optic  atrophy,  307;  contra- 
indicated  in  optic  neuritis,  305;  in  epi- 
lepsies of  cerebrospinal  syphilis,  638;  in 
framboesia  tropica,  764;  history  of,  481 ; 
by  hypodermic  injection  in  destruction 
of  filaria  Bancroft!,  788;  indications  for, 
in  tabes,  212;  by  intravenous  injection 
in  destruction  of  filaria  Bancroft!,  788; 
by  intravenous  injections,  in  spinal 
syphilis,  274;  by  intravenous  injection, 
in  tabes,  194;  in  paralysis  of  bladder, 
123;  in  progressive  paralysis  of  the  in- 
sane, 492;  as  substitute  for  atoxyl  in 
trypanosomiasis,  746;  in  tabes  not  con- 
traindicated by  impending  amaurosis, 
199;  in  tropical  relapsing  fever,  759. 

Arsenophenylglycin,  use  of,  as  substitute 
for  atoxyl  in  trypanosomiasis,  746. 

Arteriosclerosis,  association  of,  with 
cerebral  hyperemia,  385;  as  a  factor 
in  causation  of  cerebral  thrombosis, 
395;  as  predisposing  cause  of  neuralgia, 
336. 

Arteriosclerotic  vertigoes,  624. 

Arthropathies,  in  tabes,  191. 


Arthropods,  treatment  of  bites  and  stings 
by,  685. 

Artificial  feeding,  employment  of,  in  pro- 
gressive paraly.sis  of  the  insane,  493. 

Artificial  respiration,  in  asphyxia  of  new- 
bom  from  paralysis  of  diaphragm,  290; 
in  curare  poisoning,  694;  in  fish  poison- 
ing, 684;  in  Landry's  paralysis,  329;  in 
poisoning  from  strychnos  and  allied 
plants,  696;  in  strophanthus  poisoning, 
695. 

Asepsis,  of  catheterism,  157. 

AsHBURN  AND  Craig,  investigations  by,  on 
transmission  of  yellow  fever,  858. 

Asiatic  cholera,  827;  action  of  toxins  in, 
831 ;  communal  prophylaxis  against,  328; 
convalescence  from,  838;  diet  in,  838; 
Fischer's  method  of  relieving  anuria  in, 
838;  individual  prophylaxis  against,  828; 
inoculation  for,  829;  mortality  from, 
under  Rogers'  treatment,  833;  mortality 
from,  under  serum  treatment,  832; 
mortality  from,  with  and  without  inocu- 
lation, 830;  nature  of  toxins  in,  831; 
prophylaxis  against,  in  general,  "827; 
protection  against,  by  inoculation,  829; 
Rogers'  treatment  of,  833;  scrum  ther- 
apy for,  832;  stamping  out  epidemics 
of,  830;  transmission  of,  827;  treatment 
of,  832;  uremia  as  a  complication  of, 
836. 

Aspiration,  in  acute  nephritis  for  relief  of 
edema,  62;  of  bladder  for  relief  of  ure- 
thral stricture,  172;  of  serous  cavities 
in  beri-beri,  854;  in  uremia  with  edema 
of  body  cavities,  54. 

Aspiration  pneumonia.     See  Pneumonia. 

Aspirin,  use  of,  in  chorea  minor,  662;  in 
herpes  zoster,  359;  in  Landry's  paralysis, 
329;  for  neuralgia  as-nociatod  with  rheu- 
matism, 337;  in  optic  neuritis  without 
apparent  cause,  30(i;  for  relief  of  head- 
ache due  to  cerebral  thrombosi.s,  399; 
for  relief  of  ho!i<liiche  in  neurasthenia, 
566;  for  reUof  of  hoadaohe  in  piichy- 
meningitis  interna  hemorrhagica,  364; 
for  relief  of  insomnia  ilue  to  brain 
tumor,  447;  for  relief  of  myositis,  605; 
for  relief  of  pain  in  Malta  fever,  839; 
for  relief  of  pain  in  polymyositis,  330;  in 
rheumatic  cases  of  facial  paralysis,  311. 

Aspirin,  combined  with  aconite,  u.>«e  of,  for 
nasal  and  frontal  sinus  headaches,  602. 
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Association  experiment,  employment  of, 
in  psychotherapy,  579. 

Astringents,  injections  of,  in  chronic  gon- 
orrheal urethritis,  155;  local  use  of,  in 
nasal  and  frontal  sinus  headache,  603. 

Asymmetry  of  face,  presence  of,  in  trau- 
matic hematoma,  366. 

Ataxia,  appearance  of,  in  tabes,  189;  cere- 
bellar, as  a  symptom  of  thrombosis,  396; 
cerebellar,  as  a  symptom  of  tumor  in 
cerebellopontine  recess,  444 ;  Friedreich's, 
see  Friedreich's  ataxia;  frontal,  as  S3Tnp- 
tom  of  brain  tumor  in  frontal  lobe,  439; 
hereditary  cerebeUar,  see  Hereditary 
cerebellar  ataxia. 

Athetosis,  as  a  symptom  of  cerebral  diple- 
gia tjTje  of  cerebral  palsies  of  children, 
411. 

Atony  of  sphincter,  as  a  cause  of  enure- 
sis, 128. 

Atoxyl,  hjqjodermic  use  of,  suggested  in 
verruga  peruviana,  864;  intramuscular 
injection  of,  in  kala-azar,  754;  intra- 
venous injection  of,  in  destruction  of 
filaria  Bancrofti,  788;  use  of,  in  fram- 
boesia  tropica,  765;  use  of,  in  trypano- 
somiasis, 745 ;  contraindications  to  use  of, 
746;  dose  of,  745;  method  of  administra- 
tion of,  746;  substitutes  for,  746. 

Atoxyl  derivatives,  use  of,  in  trypanosomi- 
asis as  substitute  for  atoxyl,  746. 

Atriplex  littoralis,  693. 

Atriplicism,  693. 

Atrophy,  of  cerebellum,  see  Cerebellum; 
muscular,  in  anterior  poUomyeUtis,  235; 
of  optic  nerve,  see  Optic  atrophy;  pres- 
ence of,  in  tabes,  191. 

Atropin,  use  of,  as  antidote  to  physostigma 
venenosum,  696;  contraindicated  for 
edema  of  glottis  in  acute  nephritis,  63; 
to  control  night  sweats,  117;  by  hypo- 
dermic injection  in  multiple  neuritis, 
326;  by  hypodermic  injection  in  renal 
colic,  105;  in  progressive  bulbar  paraly- 
sis to  relieve  dribbling  of  saliva,  499;  to 
relieve  acute  pulmonary  edema  in  neph- 
ritis, 55 ;  for  relief  of  vomiting  in  neuras- 
thenia, 567;  as  a  respiratory  stimulant 
in  Landry's  paralysis,  329;  in  treatment 
of  enuresis,  133. 

Atropin  combined  with  anodynes,  use  of, 
for  relief  of  dyspnea  in  progressive  paral- 
ysis, 500. 


Atropin  and  morphin,  use  of,  in  renal  colic, 

105. 
Atropin  and  strychnin,  use  of,  to  counteract 

effects  of  pilocarpin,  317. 
Aural,  vertigo,  314,  629;  treatment  of,  315. 
Auscultation,  in  diagnosis  of  brain  tumor, 

444. 
Austen,  on  recognition  of  tsetse  fly,  750. 
Autointoxications,  as  a  cause  of  chronic 

myelitis,  229. 
Avulsion  method,  of  nerve  cutting  for  reUef 

of  trigeminal  neuralgia,  341. 

Babinski  sign,  presence  of,  in  acute  hem- 
orrhagic superior  polioencephalitis,  406; 
in  cerebral  diplegia  type  cf  the  cerebral 
palsies  of  children,  410;  in  diagnosis  of 
Friedreich's  ataxia,  216;  in  diagnosis  of 
hereditary  cerebellar  ataxia,  217;  in 
multiple  sclerosis,  280;  in  spastic  spinal 
paralysis,  268;  in  traumatic  hematoma, 
366. 

Bacillus  gangosa,  864 

Bacillus  pestis,  816. 

Backache,  accompanying  acute  nephritis, 
63. 

Bacteria,  diseases  due  to,  809:  Asiatic 
cholera,  827;  leprosy,  809;  Malta  fever, 
839;  plague,  816. 

Bacterial  clumps,  as  a  cause  of  cerebral 
embolism,  400. 

Bacterial  growths,  extracts  from,  use  of,  in 
leprosy,  814. 

Bacterial  products,  intoxication  from, 
a  possible  cause  of  beri-beri,  849. 

Bacterial  virus,  use  of,  in  destruction  of 
rats  conveying  plague,  825. 

Bacteriological  examination,  in  serous 
meningitis,  469. 

Bacteriuria,  as  a  cause  of  enuresis,  128. 

Baelz,  diuretic  mixture  recommended  by, 
for  use  in  beri-beri,  852. 

Balanitis,  as  a  cause  of  enuresis,  130. 

Balanoposthitis,  complicating  acute  gon- 
orrhea, 149. 

Balanotherapeutics,  value  of,  in  tabes,  201. 

Balantidium  coli,  diseases  due  to,  760. 

Balfour,  new  species  of  spirochete  de- 
scribed by,  758. 

Balneotherapy,  employment  of,  in  neuras- 
thenia and  psychasthenia,  557. 

Balsamics,  use  of,  in  acute  urethral  gonor- 
rhea, 139,  140. 
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Bandage,  use  of,  for  relief  of  intercostal 
neuralgia,  357;  suspensory,  see  Suspen- 
sory bandage. 

Bandaging  of  extremities,  for  relief  of  cere- 
bral anemia,  382. 

Banks'  bougie,  use  of,  in  urethral  stricture, 
170. 

Bannermann,  method  of  precaution  insti- 
tuted by,  in  preparation  of  plague  vac- 
cine, 824. 

Barbezieux,  method  employed  by,  for  use 
of  salicylates  in  beri-beri,  853. 

Basal  tumors,  441. 

Base  of  brain,  turnors  at.  See  Basal 
tumors. 

Basic  fuchsin,  use  of,  as  application  to 
ulcers  in  frambcEsia  tropica,  765. 

Basic  triphenylmethane  dyes,  use  of,  in 
trypanosomiasis,  747. 

Basilar  syphilitic  meningitis.  See  Men- 
ingitis. 

Bassett-Smith,  report  by,  on  use  of  vaccine 
therapy  in  Malta  fever,  839. 

Bath,  continuous  warm,  use  of,  in  treatment 
of  bedsores  accompanying  acute  myeU- 
tis,  227. 

Bath,  full  tub,  use  of,  in  neurasthenia, 
547. 

Bath,  half.    See  Half  bath. 

Bath,  modified  carbonated,  use  of,  for  relief 
of  cardiac  palpitation  in  neurasthenia, 
568. 

Bath,  tepid  full,  use  of,  for  relief  of  cardiac 
palpitation  in  neurasthenia,  568. 

Bath,  tepid  sponge,  use  of,  in  neurasthenia, 
547. 

Bath,  warm  sponge,  use  of,  in  neurasthenia, 
547. 

Bathing,  importance  of,  in  nephritis,  32. 

Baths,  alkaline,  use  of,  in  copaibal  poison- 
ing, 141;  for  relief  of  itching  in  acute 
nephritis,  63. 

Baths,  alternate  cold  and  hot,  use  of,  in 
yellow  fever,  855. 

Baths,  carbon  dioxid.  See  Carbon  dioxid 
baths. 

Baths,  cold  sponge,  use  of,  in  liyjierpyrexial 
fever,  869;  to  reduce  temperature  in 
epidemic  dropsy,  860;  to  reduce  tem- 
perature in  plague,  827;  to  reduce  tem- 
perature in  polymyositis,  330;  to  reduce 
temperature  in  reaction  stage  of  Asiatic 
Qholera,  836. 


Baths,  cold  tub,  use  of,  in  cerebral  hyper- 
emia, 385;  contraindicated  in  acute 
nephritis,  58;  contraindicated  in  chronic 
parenchymatous  nephritis,  29,  32;  to  re- 
duce temperature  in  acute  cerebral  men- 
ingitis, 372;  to  reduce  temperature  in 
dengue,  859;  in  tuberculosis  of  kidney, 
115. 

Baths,  cool  full,  use  of,  in  hyperpyrexia! 
fever,  869;  for  reUef  of  headache  due  to 
brain  tumor,  448. 

Bath,  hot  air,  use  of,  for  reUef  of  anuria  in 
nephrohthiasis,  107. 

Baths,  hot  tub,  use  of,  contraindicated  in 
cerebral  hyperemia,  385;  contraindicated 
in  chronic  cerebral  hyp)eremia,  387;  con- 
traindicated in  marantic  sinus  throm- 
bosis, 427;  contraindicated  in  multiple 
sclerosis,  281;  in  migraine,  .594;  in  myo- 
sitis, 605;  objections  to,  for  relief  of 
headache  in  neurasthenia,  566;  for  reUef 
of  renal  colic,  101;  prolonged,  for  relief 
of  spasticity  in  spinal  syphilis,  274;  in 
spinal  syphilis,  274. 

Baths,  iced,  u.se  of,  in  insolation,  678. 

Baths,  medicated,  use  of,  in  leprosy,  814; 
of  no  value  in  treatment  of  nephritis,  32. 

Baths,  prolonged  lukewarm,  u.se  of,  in  amy- 
troi)ic  lateral  sclerosis,  2.59. 

Baths,  radium.    See  lladium  baths. 

Baths,  tonic,  use  of,  in  multiple  sclerotiiu, 
281;  ill  tabes,  200. 

Baths,  warm  tub,  use  of,  in  anterior  |K)lio- 
myelitis,  238,  240;  for  attacks  of  excite- 
ment in  progressive  paralysis  of  the 
insane,  493;  in  chronic  myelitis,  XU);  in 
neuritis,  288;  prolonge<l,  for  relief  of 
spasticity  in  syringomyelia,  279;  pro- 
longed, in  spjustic  spinal  paralysis,  270; 
for  relief  of  insomnia  in  chorea  minor, 
663;  for  relief  of  lancinating  pains  in 
tabes,  196,  200;  for  relief  of  pain  in 
sciatica,  299. 

Batrachia,  treatment  of  poisoning  due  to, 
()8:i. 

Beard,  on  neurasthenia,  525. 

Bedbugs,  as  carriers  of  the  Indian  relapsing 
fever,  759. 

Bedsores,  precautions  again.st,  in  acute 
myelitis,  224;  pnn'autions  ngain.st,  in 
tabes,  199;  in  progn>«8ive  paralysis  of 
the  insane,  494;  treatment  of,  in  acute 
myeUtis,  227. 
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"Bedsores,  acute,"  danger  of,  in  cerebral 
hemorrhage,  392. 

Belladonna,  use  of,  in  acute  myelitis,  226; 
in  colon  bacilluria,  128;  for  enuresis,  122, 
133;  in  epilepsy,  648;  in  headache  from 
ear  disease,  603;  to  lessen  irritability  of 
bladder  in  tuberculous  kidney,  117; 
mixture  containing,  in  vesical  crises  of 
tabes,  197;  for  relief  of  vesical  disturb- 
ance in  tabes,  198. 

Bell's  palsy.  See  Neuritis  of  seventh 
nerve. 

Benign  tumoks  of  brain,  433;  varieties  of, 
434. 

Bennett,  method  of  treating  trigeminal 
neuralgia  byosmic  acid  injection  intro- 
duced by,  342. 

Benzene,  use  of,  as  substitute  for  male  fern, 
779. 

Benzidin  dyes,  use  of,  in  trypanosomiasis, 
747. 

Benzin,  injections  of,  to  destroy  larvae  in 
myiasis,  689. 

Benzoic  acid,  use  of,  in  destruction  of  filaria 
Bancrofti,  787;  in  pyelitis  with  alkaline 
urine,  90. 

Benzoylchlorid,  combination  of,  with  nastin 
in  leprosy,  815. 

Beri-beri,  844;  arsenic  in  food  a  possible 
cause  of,  848;  combination  of  factors  as 
cause  of,  849;  conditions  influencing, 
845;  definition  of,  844;  diet  in,  853;  diet 
badly  balanced  a  predisposing  cause  of, 
847;  etiology  of,  845;  infected  food  a 
possible  cause  of,  848;  infected  places  a 
possible  cause  of,  849;  infection  theory 
of,  849;  intoxication  from  bacterial  in- 
fection a  possible  cause  of,  849 ;  nitrogen 
starvation  a  possible  cause  of,  846; 
prophylaxis  against,  850;  surgical  meas- 
ures in,  854;  treatment  of,  852. 

Bernheim,  views  held  by,  on  hypnosis,  570. 

Betanaphthol,  use  of,  as  anthelmintic  in 
hookworm  disease,   793. 

Betanaphthol  ointment,  use  of,  in  craw- 
craw,  692. 

Beverages,  alcoholic.  See  Alcoholic 
beverages. 

Bier's  method  of  passive  congestion,  em- 
ployment of,  for  relief  of  muscular  atro- 
phy due  to  beri-beri,  854;  for  relief  of 
trophic  disturbances  in  syringomyelia, 
279. 


Bismuth,  use  of,  to  control  diarrhea  in 
plague,  827;  to  control  diarrhea  in 
tuberculous  kidney,  117;  in  intestinal 
amebiasis,  709. 

Bismuth  subnitrate,  use  of,  as  dusting 
powder  in  tropical  phagedenic  ulcer, 
868. 

Bitters,  simple,  use  of,  in  tabes,  213. 

Blackwater  fever,  738;  definition  of,  738; 
preventive  measures  in,  741;  remedial 
measures  in,  740;  relation  of,  to  malaria, 
738,  742;  symptoms  of,  739;  theories  of 
causation  of,  739. 

Bladder,  aspiration  of,  see  Aspiration;  dis- 
turbance of,  in  spinal  syphilis,  271,  273; 
galvanization  of,  for  relief  of  vesical 
disturbances  in  tabes,  198;  impairment 
in  function  of,  in  tabes,  190;  imp>ortance 
of  attention  to,  in  acute  myeUtis,  225; 
importance  of  attention  to,  in  chronic 
myeUtis,  231;  irrigation  of,  in  chronic 
cystitis,  120;  irrigation  of,  for  cystitis 
compHcating  acute  myelitis,  227;  irri- 
gation of,  in  tabes,  198;  irritability  of, 
as  a  cause  of  enuresis,  129;  measures  for 
relieving  distress  from  implication  of,  in 
tuberculous  kidney,  117;  prevention  of 
catheteral  infection  of,  120;  prevention 
of  infection  of,  by  tubercle  bacillus,  119; 
prevention  of  spontaneous  pyogenic  in- 
fection of,  119. 

Bladder,  atony  of,  distinction  between, 
and  paralysis  of  bladder,  124. 

Bladder,  functional  neuroses  of,  121; 
treatment  of  enuresis  in,  121 ;  treatment 
of  paralysis  of  bladder  in,  123;  treatment 
of  reflex  neuroses  in,  122. 

Bladder,  paralysis  of,  124. 

Bladder,  reflex  neuroses  of,  treatment 
of,  122. 

Blaud's  pill,  use  of,  in  hookworm  disease, 
794;  in  neurasthenia,  558;  for  relief  of 
anemia  in  acute  nephritis,  63. 

Blepharospasm,  655. 

Blisters,  use  of,  over  mastoid  in  aural  ver- 
tigo,  316;  for  reUef  of  intercostal  neural- 
gia, 357;  for  relief  of  late  pain  in  herpes 
zoster,  359;  for  relief  of  pain  in  sciatica, 
299;  for  relief  of  pain  in  spinal  sj^phihs, 
274;  in  rheumatic  cases  of  facial  paraly- 
sis, 311. 
j  Blood,  lavage  of.  See  Lavage. 
'  Blood,  withdrawal  of.    See  Venesection. 
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Blood  diseases,  concerned  in  causation  of 
acute  myelitis,  221. 

Blood  pressure,  effect  of  meatus  upon,  43; 
increase  of,  in  chronic  interstitial  neph- 
ritis, 67;  increase  of,  due  to  extract  of 
pituitary  gland,  51 ;  increase  of,  in  neph- 
ritis, 18;  not  increased  by  digitalis,  50. 

Bloody  vomit,  measures  for  relief  of,  in 
yellow  fever,  856. 

Blundin,  Dr.  Emil,  on  infection  by  filaria 
loa,  790. 

Body,  loss  of  heat  from,  674. 

Bone  and  periosteal  headaches,  603. 

Bonnier's  syndrome,  628. 

Books,  for  patient's  use  in  psychotherapy, 
551. 

Boracic  acid,  use  of,  as  dusting  powder  in 
herpes  zoster,  359;  for  irrigation  of  blad- 
der in  acute  cystitis,  120;  for  irrigation 
of  bladder  in  cystitis  complicating  acute 
myelitis,  227. 

Boracic  acid  ointment,  use  of,  in  oriental 
sore,  756. 

Boric  acid,  use  of,  in  destruction  of  filaria 
Bancrofti,  787;  as  dusting  powder  in 
craw-craw,  692;  for  irrigation  of  bladder 
in  endemic  hematuria,  785. 

BoTTiNi's  galvanocautery,  use  of,  in  re- 
tention due  to  chronic  prostatitis,  168. 

Bouveret,  essentials  for  success  in  treat- 
ment of  the  neuroses  emphasized  by, 
531. 

Bowels,  care  of,  in  pyelitis,  89;  elimination 
through,  in  nephritis,  32;  elimination 
through,  in  uremia,  53;  importance  of 
attention  to,  in  acute  myelitis,  225;  im- 
portance of  elimination  through,  in 
pregnancy,  82. 

Bowman's  theory,  of  renal  secretion,  11. 

Brachial  neuralgia.    See  Neuralgia. 

Brachial  plexus,  neuritis  of.  See  Neu- 
ritis. 

Braddon's  theory,  as  to  causation  of  beri- 
beri, 848. 

Brain,  anemia  of.    See  Cerebral  anemia. 

Brain,  CIRCULATORY  diseases  of,  381 :  cere- 
bral anemia,  381;  cerebral  hemorrhage, 
388;  hyperemia  of  brain,  .383. 

Brain,  hemorrhage  in.  See  Cerebral 
hemorrhage. 

Brain,  hyperemia  of.    See  Hyperemia. 

Brain,  parasites  of,  459;  diagnosis  of,  460; 
introduction  to  subject  of,  459;  prog- 


nosis in,  460;  prophylaxis  in,  460;  symp- 
toms of,  459;  treatment  of,  461. 

Brain,  softening  of.  See  Cerebral  soft- 
ening. 

Brain,  syphiutic  diseases  of,  471;  basilar 
meningitis,  473;  diagnosis  of,  476;  etiol- 
ogy of,  472;  introduction  to  subject  of, 
471;  mortality  from,  477;  pathological 
anatomy  of,  471;  prognosis  in,  477;  pro- 
gressive paralysis  of  the  insane,  489; 
prophylaxis  against,  478;  salvarsan  treat- 
ment of,  479,  481;  symptoms  of,  473; 
vascular  type  of,  474. 

Brain,  tumors  of,  432;  as  cause  of  com- 
pression bulbar  paralysis,  ."iOl;  definition 
of,  432;  determination  of  depth  of  tu- 
mor, 445;  diagnosis  of,  436;  differential 
diagnosis  of,  436;  etiology  of,  4.33;  focal 
symptom-s  of,  435;  general  symptoms  of, 
434;  headache  as  symptom  of,  608; 
hygienic  treatment  of,  447;  introduction 
to  subject  of,  432;  localization  of  tumor, 
444;  operability  of,  449;  operation  for, 
449;  prognosis  in,  44(i;  prophylaxis 
against,  446;  regional  diagnosis  of,  437; 
situation  of,  434;  special  symptoms  of, 
435;  symptomatic  treatment  of,  447; 
symptoms  of,  434;  treatment  of,  in  gen- 
eral, 447;  trephining  operation  for,  with 
extirpation,  451;  varieties  of,  432. 

Brain  abscess.    See  Cerebral  abscess. 

Brain  coverings,  diseases  of,  362;  acute 
inflammation  of  soft  cerebral  mem- 
branes, 367;  diseases  of  dura  mater,  362; 
introduction  to  subject  of,  362. 

Brain  pimcture,  employment  of,  in  acute 
attacks  of  hydrocephalus,  465;  in  hydro- 
cephalus, 465;  in  pachymeningitis  hem- 
orrhagica, 364;  in  tuberculous  menin- 
gitis, 377. 

Brain  syphilis,  viuscular  type  of,  474. 

Brandy,  use  of,  as  canliac  .stimulant  in 
bhickwater  fever,  741;  lus  cardiac  stim- 
ulant in  curare  |x)i.s()ning,  694 ;  as  cardiac 
stimulant  in  malarial  fever,  727;  aa 
cardiac  stimulant  in  strophanthus  poi- 
soning, (i95;  in  syncope  due  to  cerebral 
thrombosis,  39S. 

Brazil,  infantilk  cachexia  in.  See  In- 
fantile cachexia. 

Bromld  of  sodium,  use  of,  in  apoplectic 
form  of  vestibular  vertigo,  629;  in  enure- 
sis a.<»oriat(>d  with  night  terrors,   133; 
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to  relieve  insomnia  due  to  brain  tumor, 

447. 

Bromid  of  sodium  and  chloral  hydrate,  use 
of,  for  relief  of  headache  accompanied 
by  convulsions  or  delirium  in  cerebral 
thrombosis,  399. 

Bromid  intoxication,  from  continuous  use 
of  bromids  in  epilepsy,  648. 

Bromids,  use  of,  in  acute  myelitis,  226;  for 
attacks  of  excitement  in  progressive 
paralysis  of  the  insane,  493;  in  aural 
vertigo,  316;  combined  with  analgesics 
in  post-infectious  headaches,  612;  to 
control  convulsions  in  anterior  myelitis, 
238;  in  the  epilepsies,  647;  in  epilepsy 
due  to  the  cerebral  palsies  of  children, 
413;  for  epileptiform  attacks  in  acute 
stage  of  cerebral  palsies  of  children,  412; 
in  lathyrism,  694;  in  migraine,  593;  in 
neurasthenia  and  psychasthenia,  558, 
565;  objections  to,  for  relief  of  insomnia 
due  to  cerebral  anemia,  383;  with 
quinin  to  obviate  unpleasant  effects, 
726;  for  relief  of  cardiac  palpitation  in 
neurasthenia,  568;  for  relief  of  headache 
in  acute  cerebral  meningitis,  372;  for 
relief  of  headache  due  to  brain  tumor, 
447 ;  for  relief  of  insomnia  due  to  chronic 
cerebral  hyperemia,  387;  for  reUef  of 
insomnia  in  dengue,  860;  for  relief  of 
insomnia  in  neurasthenia,  565;  for  relief 
of  insomnia  in  neuritis,  286;  for  relief  of 
insomnia  due  to  sunstroke,  679;  for  re- 
lief of  restlessness  in  acute  ophthalmo- 
plegia, 508;  for  relief  of  restlessness  in 
neurasthenia,  567;  for  relief  of  tinnitus 
and  vertigo,  317;  in  strophanthus  poi- 
soning, 695. 

Brtjns'  symptom,  460. 

Buboes,  surgical  treatment  of,  in  plague, 
827. 

Buboes,  climatic.    See  Climatic  buboes. 

Buerger's  posterior  urethroscope,  167. 

Bufotalin,  683. 

bufotenin,  683. 

Bufragin,  683. 

Bulbar  paralysis,  acute  apoplectic, 
500. 

Bulbar  paralysis,  asthenic,  254;  causes 
of,  254;  .symptoms  of,  255;  treatment 
of,  256. 

Bulbar  paralysis,  chronic  progressive, 
249;  clinical  phenomena  of,  249;  dura- 


tion of,  250;  exciting  causes,  249;  family 
form  of,  253;  treatment  of,  250. 

Bulbar  paralysis,  compression,  501; 
pathology  of,  501;  prognosis  of,  501; 
symptoms  of,  501;  treatment  of,  502. 

Bulbar  paralysis,  progressive,  496;  defi- 
nition of,  496;  differential  diagnosis  of, 
497;  etiology  of,  496;  hygienic  measures 
in,  498;  medicinal  treatment  of,  499; 
prognosis  in,  498;  symptomatic  treat- 
ment of,  499;  symptoms  of,  496;  treat- 
ment of,  498. 

Bulbar  paralysis  without  anatomical 
FOUNDATION.  See  Bulbar  paralysis,  as- 
thenic. 

Bulbar  symptoms,  in  myasthenia  gravis, 
505;  predominance  of,  in  acute  hem- 
orrhagic inferior  polioencephalitis,  407. 

Bulbar  type  of  myasthenia  gravis,  506. 

Burroughs  and  Wellcome,  extract  of  hypo- 
physis prepared  by,  for  use  as  diuretic 
in  nephritis,  51. 

Butterman,  experiments  by,  on  venesec- 
tion in  nephritis,  47. 

Butylchloral  hydrate,  use  of,  for  relief  of 
pain  in  neuralgia,  340. 

Cabot,  Follen,  instructions  given  by,  to 
patients  with  acute  gonorrhea,  142. 

Cabot's  operation,  for  resection  of  urethra, 
168,  173. 

Cacodylate  of  sodium.  See  Sodium  caco- 
dylate. 

Caffein,  use  of,  as  cardiac  stimulant  in  beri- 
beri, 853;  as  cardiac  stimulant  in  stro- 
phanthus poisoning,  695 ;  combined  with 
antipyrin  or  phenacetin,  for  relief  of 
headache  due  to  toxemia,  610;  as  di- 
uretic in  acute  nephritis,  58;  as  diuretic 
in  anuria  due  to  nephrolithiasis,  107;  as 
diuretic  in  chronic  parenchymatous 
nephritis,  65;  as  diuretic,  in  nephritis, 
49;  as  diuretic  in  uremia,  53;  by  hypo- 
dermic injection  in  met  hemoglobinuria, 
5;  by  hypodermic  injection  in  nephritis, 
50;  in  migraine,  593;  for  relief  of  edema 
in  acute  nephritis,  62;  for  relief  of  pain 
in  syringomyelia,  278;  as  stimulant  in 
collapse  as.sociated  with  renal  colic,  106. 

Caffein  citrate,  use  of,  for  relief  of  headache 
in  neurasthenia,  566. 

Caffein  salicylate,  intramuscular  inj.ection 
of,  in  nephritis,  50. 
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Caffein  sodium  benzoate,  hypodermic  use 
of,  in  uremia,  53;  intramuscular  injec- 
tion of,  in  nephritis,  50. 

Caffein  sodium  salicylate,  hypodermic  use 
of,  in  uremia,  53. 

"Calabar  swellings,"  790. 

Calcitmi,  use  of,  in  neuralgic  headache,  598; 
withdrawal  of  excess  of,  from  diet,  in 
treatment  of  arteriosclerotic  vertigoes, 
624. 

Calcitmi  chlorid,  addition  of,  to  normal 
saline  solution  used  in  Asiatic  cholera, 
834;  use  of,  in  epidemic  dropsy,  860; 
use  of,  with  quinin  to  obviate  quinin 
intolerance,  726. 

Calcium  hypochlorite,  hypodermic  injection, 
of,  in  solution  for  snake  bite,  682. 

Calcium  lactate,  use  of,  in  hematuria,  4. 

Calcium  metabolism,  in  its  relation  to 
epilepsy,  640. 

Calcium  permanganate,  use  of,  recom- 
mended by  Rogers  in  Asiatic  cholera, 
836. 

Calcium  salts,  use  of,  in  tuberculous  kidney, 
117. 

Calculi,  renal,  formation  of,  108;  treat- 
ment to  dislodge,  110. 

Calculus,  vesical,  as  a  cause  of  enuresis, 
130. 

Calmette's  antivenin,  use  of,  against  scor- 
pion venom,  685;  against  snake  poison, 
682. 

Calomel,  use  of,  in  acute  apoplectic  bulbar 
paralysis,  501;  in  acute  myelitis,  225;  in 
acute  nephritis,  58;  in  acute  ophthalmo- 
plegia, 508;  in  anterior  poliomyeHtis, 
237;  in  blackwater  fever,  740;  in  cere- 
bral hyperemia,  386;  contraindicated  as 
cathartic  in  nephritis,  32;  in  disease  of  the 
eighth  nerve,  316;  as  dressing  for  sores 
in  framboesia  tropica,  765;  to  expel  tape- 
worm, 778;  in  hydrocephalus,  465;  in  mul- 
tiple neuritis,  326;  in  plague,  827;  for 
relief  of  constipation  in  neurasthenia, 
566;  in  sprue,  862;  in  yellow  fever,  855. 

Camphor,  use  of,  in  collapse  associated  with 
renal  colic,  106;  in  destruction  of  the 
tsetse  fly,  750;  in  methemoglobinuria,  6. 

Camphor  and  menthol,  use  of,  to  allay 
burning  and  itching  caused  by  larva?  or 
plants,  686. 

Camphor,  powdered,  use  of,  as  dusting 
powder  in  herpes  zoster,  359. 


Camphor,  spirits  of,  inhalation  of,  for  relief 
of  cerebral  anemia,  382. 

Camphor  monobromate,  use  of,  in  neuras- 
thenia, 558,  5(i5. 

Camphorated  oil,  hyixxlennic  injection  of, 
in  beri-beri  jis  cardiac  stimulant,  854; 
for  edema  of  glottis  in  acute  nephritis, 
63. 

Camphoric  acid,  use  of,  to  control  night 
sweats,  117. 

Cannabis  indica,  use  of,  in  migraine,  593; 
in  neurasthenia,  558,  565;  for  relief  of 
headache  in  neurasthenia,  566. 

Cantharides,  irritation  of  kidneys  by,  14,  57. 

Cantharidin,  use  of,  dangerous  in  nephritis, 
49. 

Carbohydrates,  in  diet  for  acute  nephri- 
tis, 60;  in  diet  of  chronic  parenchy- 
matous nephritis,  65;  in  diet  for  neuras- 
thenia, 539;  in  diet  for  yellow  fever,  856; 
in  treatment  of  uremia,  52. 

Carbolic  acid,  irrigation  of  bladder  with,  in 
treatment  of  tubercular  cystitis,  121; 
objections  to  use  of,  for  vesical  irriga- 
tion in  cystitis  compUcating  acut«  mye- 
litis, 227;  use  of,  in  atriplioism,  693;  use 
of,  in  plague,  827. 

Carbolic  acid  lotion,  use  of,  warm,  in  craw- 
craw,  692. 

Carbolic  solution,  use  of,  to  destroy  larvs 
in  myiasis,  689. 

Carbon  dioxld  baths,  use  of,  in  neurasthenia, 
and  psychasthenia,  557;  in  syringo- 
myelia, 278. 

Carbon  dioxid  gas,  use  of,  as  a  cutaneous 
stimulant  in  tabes,  200. 

Carcinomata  of  brain,  433. 

Cardiac  hypertrophy,  in  nephritis,  20;  in 
pyelitis,  94. 

Carlsbad  salts,  use  of,  in  cerebral  hyper- 
emia, 3S(). 

Carnivora,  treat inrnt  of  bit<«  of,  084,  685. 

Carotid  auteuv,  ligature  of,  for  relief  of 
trigeminal  neuralgia  not  to  be  reconi- 
mende<l,  354. 

Carpenter,  W.  B.,  anecdote  of,  338. 

"Cakrieks,"  of  cholem,  828. 

Cascara  sagrada,  us(>  of,  to  control  consti- 
pation in  tubennilouH  kidney,  117;  in 
nephritis,  33;  for  relief  of  conHtipation 
in   neura.»«thenia.  .'V44,  5tW. 

Casper  and  Richtrr,  phloridsin  injection 
test  developed  by,  25. 
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Castellani,  experiments  by,  on  nature  of 
frambcesia  tropica,  762,  763. 

Castellani  and  Chalmers,  on  treatment 
of  epidemic  dropsy,  860. 

Castor  oil,  use  of,  in  tabes,  198;  with  euca- 
lyptus oil  in  intestinal  distomiasis,  782. 

Casts,  urinary.    See  Urinary  casts. 

Cataplasms,  hot,  use  of,  in  myositis,  605. 

Catharsis,  employment  of,  in  acute  neph- 
ritis, 58;  necessity  for  caution  in  free 
use  of,  in  nephritis,  32;  for  relief  of 
anuria  in  acute  nephritis,  62;  for  reUef 
of  anuria  in  nephrolithiasis,  107;  for  re- 
Uef of  dyspnea  in  chronic  interstitial 
nephritis,  72 ;  for  relief  of  Ughtning  pains 
and  crises  in  tabes,  198. 

Cathartics,  use  of,  in  anuria,  3;  in  beri-beri, 
852;  drastic,  in  pachymeningitis  interna 
hemorrhagica,  364. 

Cathartics,  saline,  use  of,  in  acute  nephritis, 
58;  after  calomel  in  acute  myelitis,  225; 
after  calomel  in  anterior  poliomyehtis, 
237;  after  calomel  in  plague,  827;  after 
calomel  in  yeUow  fever,  855;  in  cerebral 
hyperemia,  386;  in  kidney  of  pregnancy, 
82;  in  multiple  neuritis,  326;  in  neph- 
ritis, 32,  33;  in  prophylaxis  of  cerebral 
hemorrhage,  391 ;  in  optic  neuritis  with- 
out apparent  cause,  306;  for  relief  of 
migraine,  593;  in  uremia,  53. 

Cathartics,  vegetable,  use  of,  in  acute  neph- 
ritis, 58;  in  nephritis,  33. 

Catheltn's  epidural  injections,  method  of, 
134;  for  relief  of  late  pain  in  herpes 
zoster,  360;  for  relief  of  pain  in  sciatica, 
296,  300. 

Cathelin's  treatment,  for  enuresis,  122. 

Catheter,  technique  of  irrigating  urethra 
with,  157;  technique  of  irrigating  urethra 
without,  157. 

Catheterization,  asepsis  in,  157;  indications 
for,  in  paralysis  of  bladder,  124;  necessity 
for,  in  cerebral  hemorrhage,  392;  neces- 
sity for,  in  curare  poisoning,  694;  for 
retention  of  urine  in  tabes,  198. 

Cats,  importance  of,  in  prevention  of 
plague,  822;  katayama  disease  carried 
by,  786. 

Causal  therapy,  for  tabes,  193. 

Cauterization  of  bladder,  objections  to  re- 
moval of  tubercular  lesions  by,  121. 

Cautery,  actual,  use  of,  in  chronic  myehtis, 
231;  for  rehef  of  lancinating  pains  in 


tabes,  197;  for  relief  of  pain  in  pycjUtis, 
88;  for  relief  of  pain  in  spinal  syphilis, 
274;  in  snake  bite,  682. 

Celli,  on  prophylactic  use  of  quinin  in 
malaria,  735. 

Central  convolution,  diagnosis  of  brain 
tumor  in,  437;  localizing  symptoms  of 
brain  tumor  in,  437.  * 

Cereals,  in  diet  for  nephritis,  42. 

Cerebellar  ataxia.    See  Ataxia. 

Cerebellopontine  recess,  localizing 
symptoms  of  tumor  in,  444. 

Cerebellum,  atrophy  and  sclerosis  of, 
512;  treatment  of,  513. 

Cerebellum,  diseases  of,  512:  atrophy 
and  sclerosis  of  cerebellum,  512;  heredi- 
tary cerebellar  ataxia,  513. 

Cerebellum,  tumor  in,  general  symptoms 
of,  343;  local  symptoms  of,  443. 

Cerebral  abscess,  419;  diagnosis  of,  420; 
diagnosis  between,  and  brain  tumor,  437 ; 
etiology  of,  419;  headache  as  symptom 
of,  609;  introduction  to  subject  of,  419; 
microorganisms  present  in,  419;  mor- 
tality following  operation  for,  424;  mor- 
taUty  from,  421;  occurrence  of,  421; 
operation  for,  423;  otitic  form  of,  421; 
prognosis  in,  421;  prophylaxis  against, 
422;  surgical  prophylaxis  against,  422; 
symptoms  of,  420;  traumatic  form  of, 
421;  treatment  of,  423;  varieties  of,  420. 

Cerebral  abscess,  traumatic,  421. 

Cerebral  anemia,  381;  introduction  to 
subject  of,  381;  prognosis  in,  382;  pro- 
phylactic treatment  for,  382;  symptoms 
of,  381;  treatment  of,  during  attack,  382. 

Cerebral  circulation,  vertigoes  due  to 
impairment  of,  623. 

Cerebral  cortex,  indications  of  a  tumor 
in,  445. 

Cerebral  embolism,  400;  differential  diag- 
nosis in,  400;  etiology  of,  400;  pathology 
of,  401;  prognosis  in,  401;  symptoms  of, 
400;  treatment  of,  402. 

Cerebral  hemorrhage,  388;  after-treat- 
ment of,  392;  chronic  interstitial  neph- 
ritis a  cause  of,  72;  diagnosis  of,  390; 
etiology  of,  388;  hygienic  measures  for, 
391;  prognosis  in,  390;  prophylaxis 
against,  390;  symptoms  of,  389;  treat- 
ment of,  391. 

Cerebral  hyperemia,  active,  383. 

Cerebral  hyperemia,  passive,  383. 
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Cerebral  meningitis,  acute.  See  Menin- 
gitis. 

Cerebral  palsies  of  children,  409;  cere- 
bral diplegia  type  of,  410;  cerebral  em- 
bolism, 400;  classification  of,  409; 
diagnosis  of,  411;  etiology  of,  409; 
hemiplegic  type  of,  410;  prognosis 
in,  411;  prophylaxis  against,  412;  sur- 
gical treatment  of,  413;  treatment  dur- 
ing acute  stage  of,  412;  treatment  of,  in 
general,  412;  treatment  during  paralytic 
stage  of,  413. 

Cerebral  diplegia  type  of  cerebral  pal- 
sies OF  CHILDREN,  410. 

Cerebral  puncture,  in  traumatic  hema- 
toma, 366. 

Cerebral  softening,  395. 

Cerebral  thrombosis,  395;  differential 
diagnosis  in,  397;  etiology  of,  395;  path- 
ology of,  396;  prognosis  of,  396;  symp- 
toms of,  395;  treatment  of,  398. 

Cerebral  venous  thrombosis,  as  a  cause 
of  cerebral  palsies  of  children,  410. 

Cerebritis,  complicating  cerebral  hem- 
orrhage, 392. 

Cerebrobulbar  glossophabyngolabial 
paralysis,  502. 

Cerebrospinal  fluid,  examination  of,  in 
diagnosis  of  tuberculous  meningitis,  376. 

Ceritun  oxylate,  use  of,  for  relief  of  gastric 
crises  in  tabes,  197. 

Cervicooccipital  neuralgia.  See  Neu- 
ralgia. 

Champagne,  use  of,  as  stimulant  in  cerebral 
anemia,  382. 

Change  of  climate,  importance  of,  in  sprue, 
862. 

Change  of  employment,  as  a  therapeutic 
measure  in  occupation  neuroses,  661. 

Change  of  scene,  importance  of,  in  con- 
valescence from  beri-beri,  854;  in  con- 
valescence from  dengue,  860;  in  con- 
valescence from  multiple  neuritis,  328; 
in  convalescence  from  neuritis,  289. 

Charcot,  arthropathies  present  in  tabes 
first  described  by,  191 ;  use  of  quinin  in 
nervous  deafness  and  aural  vertigo,  in- 
troduced by,  317. 

Chart,  showing  blood  and  temperature  in 
a  case  of  African  tick  fever,  758;  showing 
comparative  effect  of  nitroglycerin, 
erythrol  tetranitrates,  and  sodium  ni- 
trite on  blood  pressure,  48;  showing  re- 


lation between  rainfall,  mosquitoes,  and 
malarial  fever,  732;  showing  spleen  in- 
dex, 714;  showing  temperature  curve  in 
black  water   fever,    740;    showing    tem- 
perature curve  in  malarial  abscess  of 
spleen,  729. 
Chaulmoogra  oU,  u.s('  of,  in  leprosy,  814,  81.S. 
Chemical  agents,  as  cause  of  acute  neph- 
ritis, 27. 
Chetwood's  galvanocautery,  use  of,  in  re- 
tention due  to  chronic  prostatitis,  168. 
Chetwood's  tube,  use  of,  for  rectal  douche, 

in  chronic  gonorrheal  urethritis,  165. 
Chiggers,      690;      preventive      measures 
against,  691;  remedial  measures  for,  691. 
Childhood,  prophylaxis  against  the  neu- 
roses in,  521. 
Children,  malaria  in,  728. 
Chill  and  fever,  association  of,  with  renal 

colic,  106. 
Chills,  as  a  symptom  of  cerebral  abscess, 

420. 
Chinosol,  use  of,  in  leprosy,  816;  in  sprue, 

862. 
Chipault,  mortality  after  operation  for  in- 
fectious thrombosis  reported  by,  430. 
Chloral  hydrate,  use  of,  lus  an  antagonist  to 
strophunthus  poisoning,  695;  in  apoplec- 
tic form  of  vestibular  vertigo,  629;  oon- 
traindicated  in  neurasthenia,  559,  565; 
to  control  extreme  motor  excitement  in 
acute  hemorriiagic  inferior  i)olicK»nr<«ph- 
alitis,  408;  to  control  restlessm^ss  in 
uremia,  54 ;  to  control  violent  movement 
in  chorea,  66;i;  in  eclampsia  of  preg- 
nancy, Ki;  in  epilepsy,  MS;  in  migraine, 
593;  mixture  containing,  for  relief  of 
vesical  crises  in  tal)es,  197;  by  rectum 
in  acute  hemorrhagic  polioencephalitis 
with  extreme  niotor  excitement,  40H;  by 
rectum  in  cerebral  hyixTcmia,  ',iS7;  by 
rectum  to  control  resth>«8nes8  clue  to 
uremia,  54;  by  rectum  for  n»lief  of  con- 
vulsions in  the  acute  stage  of  een»bnil 
palsies  of  children,  412;  by  re<Mum  for 
relief  of  .serial  convulsions  due  to  brain 
tumor,  44S;  by  re<'tuni  in  renal  colic,  lOtJ; 
for  relief  of  arterio-sclemtic  vertigo,  (V24; 
for  relief  of  in.sonmi:i  due  to  bmin 
tumor,  449;  for  n«lief  of  in.somnia  in 
dengue,  8(K);  for  n'lief  of  insomnia  in 
multiple  neuritis,  327;  in  renal  colic,  106; 
to  secure  sleep  in  neuritis,  286. 
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Chloral  hydrate  and  bromids,  administra- 
tion of,  by  enemata  for  relief  of  restless- 
ness in  cerebral  hemorrhage,  392. 

Chlorid  of  gold.    See  Gold  chlorid. 

Chloroform,  injections  of,  to  destroy  larva; 
in  myiasis,  689;  local  use  of,  in  atripli- 
cism,  693;  use  of,  internally,  in  intes- 
tinal distomiasis,  782. 

Chloroform,  inhalation  of,  for  control  of 
convulsions  in  pregnancy,  83;  in  laryn- 
geal crises  of  tabes,  197;  for  reUef  of 
convulsions  in  acute  stage  of  cerebral 
palsies  of  children,  412;  for  reUef  of  con- 
vulsions in  anterior  myelitis,  238;  for 
relief  of  serial  convulsions  due  to  brain 
tumor,  448;  in  renal  colic,  104;  in  stro- 
phanthus  poisoning,  695. 

Chloroform  anesthesia,  danger  from,  in  op- 
eration for  liver  abscess,  711;  injury  of 
kidney  by,  28. 

Chloroform  liniment,  use  of,  for  relief  of 
pain  in  syringomyelia,  278. 

Chlorosis,  as  cause  of  headache,  611. 

Choked  disk,  305;  as  a  symptom  of  brain 
tumor,  435;  as  a  symptom  of  serous 
meningitis,  469. 

Choleocystotomy,  performance  of,  sug- 
gested in  distomiasis,  780. 

Choler.\,  Asiatic.    See  Asiatic  cholera. 

Chordee,  treatment  of,  in  acute  gonorrhea, 
141. 

Chorea  electrica,  664. 

Chorea,  infectious.  See  Chorea 
minor. 

Chorea  minor,  662;  chorea  electrica,  664; 
chronic  form  of,  663 ;  congenital  form  of, 
664 ;  definition  of,  662 ;  degenerative  form 
of,  664;  habit  choreas,  664;  Huntington 
choreas,  664;  irritative  form  of,  664;  as 
isolated  phenomena,  665;  in  pregnancy, 
663;  treatment  of,  662. 

Choroid,  tubercles  in,  a  diagnostic  sign  in 
tuberculous  meningitis,  375. 

Chosky,  investigation  by,  as  to  antiplague 
serum,  826. 

Chromosantonin,  use  of,  in  sprue,  862. 

Chrysarobin,  use  of,  in  leprosy,  816. 

Chrysomyia  macellaria,  688. 

Chrysomyia  viridula,  688. 

Cinchona,  alkaloids  of,  use  of,  as  substi- 
tutes for  quinin,  726. 

Citrates,  use  of,  as  diuretics  in  acute  neph- 
ritis, 58. 


Citric  acid,  destruction  of  cholera  germs  by, 
829. 

Clavus,  hysterical,  614. 

Claw  hand,  in  Friedreich's  disease,  216. 

Cleanliness,  impwrtance  of,  in  acute  mye- 
Utis,  224;  in  acute  urethral  gonorrhea, 
137. 

Climate,  influence  of,  upon  acute  nephritis, 
29;  in  chronic  interstitial  nephritis,  69; 
upon  chronic  parenchymatous  nephritis, 
30,  64;  in  convalescence  from  neuritis, 
289;  upon  neuralgia,  338;  in  neura.s- 
thenia  and  psychasthenia,  556;  upon 
tabes,  213. 

Climatic  buboes,  864. 

Clitoris,  adherent,  as  a  cause  of  enuresis, 
130. 

Clonorchis  epidemicus,  779;  pathology 
of,  780. 

Clonorchis  sinensis,  779;  pathology  of, 
780. 

Clonorchis  watsoni,  781. 

Clothing,  choice  of,  in  tuberculosis  of 
Icidney,  115;  protection  against  plague 
by  means  of,  825. 

Clubfoot,  following  progressive  neural 
muscular  dystrophy,  266;  prevention 
of,  after  anterior  poliomyelitis,  241. 

Coal-tar  derivatives,  use  of,  contraindicated 
in  plague,  827;  dangerous  as  substitute 
for  quinin,  726;  met  hemoglobinuria  due 
to,  4;  methemoglobinuria  due  to,  pre- 
cautions against,  5;  for  relief  of  headache 
in  acute  nephritis,  63 ;  for  relief  of  head- 
ache in  cerebral  thrombosis,  399;  for 
relief  of  headache  in  chronic  interstitial 
nephritis,  72;  for  reUef  of  headache 
due  to  high  blood  pressure,  48;  for  reUef 
of  headache  in  pachymeningitis  interna 
hemorrhagica,  364;  for  relief  of  headache 
due  to  uremia,  54;  for  relief  of  lancinat- 
ing pains  in  tabes,  196;  for  relief  of  neu- 
ralgic headache,  598;  for  relief  of  pain 
in  neuralgia,  339;  for  relief  of  pain  in 
neuritis,  285;  for  relief  of  pain  in  pye- 
litis, 88. 

Cocain,  use  of,  combined  with  oxylate  of 
cerium  for  relief  of  gastric  crises  in  tabes, 
197;  to  control  spasmodic  cough  in 
chronic  progressive  bulbar  paralysis, 
253;  by  epidural  injection  for  relief  of 
pain  in  sciatica,  296,  300;  by  hypodermic 
injection  for  relief  of  pain  in  neuritis. 
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285;  by  hypodermic  injection  in  tri- 
geminal neuralgia,  342;  for  relief  of  pain 
following  bite  of  scorpions,  685;  for  re- 
lief of  vomiting  due  to  brain  tumor,  448; 
by  subarachnoid  injection  in  radicular 
sciatica,  296;  substitutes  for,  for  relief  of 
pain  in  "multiple  neuritis,  285. 

CocAiN  HABIT,  danger  of,  from  use  of  cocain 
to  relieve  pain  in  neuritis,  285. 

Cocain  ointment,  use  of,  in  herpes  zoster, 
359. 

Cocain  suppositories,  use  of,  for  relief  of 
pain  of  nervous  character  in  the  anus, 
perineum,  or  rectum,  358. 

CoccYGODYNiA,  treatment  of,  358. 

Cochin  China  diarrhea,  796;  parasite 
causing,  796;  preventive  measures  in, 
797;  remedial  measures  in,  797. 

Cod  liver  oil,  use  of,  in  after-treatment  of 
herpes  zoster,  359;  in  endemic  hema- 
turia, 785;  in  rest  cure  for  neurasthenia, 
558;  in  treatment  of  enuresis,  133. 

Codein,  use  of,  by  hypodermic  injection, 
for  relief  of  vomiting  in  cerebral  abscess, 
423;  in  migraine,  593;  for  relief  of  cer- 
vicooccipital  neuralgia,  356;  for  relief 
of  pain  in  neuralgia,  340;  for  relief  of 
pain  in  neuritis,  286;  for  relief  of  painful 
erection  or  chordee  in  acute  urethral  gon- 
orrhea, 141;  for  relief  of  vomiting  due 
to  brain  tumor,  448. 

Coffee,  in  diet  of  chronic  parenchymatous 
nephritis,  66;  in  diet  for  nephritis,  44,  59; 
prohibition  of,  in  brain  tumor,  447. 

Coffee,  use  of,  to  prevent  collapse  in  snake 
poisoning,  683;  as  stimulant  in  cerebral 
anemia,  382. 

Colchicum,  use  of,  in  aural  vertigo,  316. 

Cold,  exposure  to,  as  a  cause  of  nephritis, 
28;  as  cause  of  neuritis  of  third,  fourth, 
and  sixth  nerves,  308;  as  cause  of  sciat- 
ica, 298. 

Cold  and  heat,  alternation  of,  in  treatment 
of  cerebral  anemia,  382. 

Cold,  wet,  importance  of  protection  against, 
in  chronic  interstitial  nephritis,  69. 

Cold  applications.    See  Applicat  ions,  cold. 

Colic,  renal.    Sec  Renal  colic. 

Colitis,  as  a  cau.se  of  pain  in  bladder,  122. 

Colitis,  ulcerative,  due  to  Balantidium 
coli,  760;  treatment  of,  762. 

Collapse,  accompanying  renal  colic,  106; 
stage  of,  in  Asiatic  diarrhea,  833. 


CoioN  bacilluria,  as  a  cause  of  enuresis, 
128. 

Colonic  flushing,  employment  of,  in  rolon 
bacilluria,  128;  in  intestinal  amebiasis, 
709;  for  relief  of  constipation  in  ncunu)- 
thenia,  566. 

Coma,  as  a  symptom  of  cerebral  throm- 
bosis, 399. 

Combined  psbudosy.stem  disease.  See 
Myelitis,  funicular. 

Combined  sclerosis  of  spinal  cord.  See 
Myelitis,  funicular. 

Communal  prophylaxis,  in  Asiatic  cholera, 
828. 

Compound  jalap  powder,  use  of,  in  uremia, 
53. 

Compotmd  liquorice  powder,  use  of,  to  cor- 
rect constipation  in  tuberculous  kid- 
ney, 117. 

Compress,  ammonia,  use  of,  for  relief  of 
bite  by  poisonous  arthropod,  685. 

Compresses,  cold,  use  of,  for  relief  of  car- 
diac symptoms  in  chronic  progressive 
bulbar  paralysis,  253;  for  reUef  of  head- 
ache in  neurasthenia,  565. 

Compresses,  hot,  use  of,  for  relief  of  head- 
ache in  neurasthenia,  565;  for  relief  of 
pain  in  the  legs  in  beri-beri,  853. 

Compression  of  head,  as  a  means  of  relief 
in  hydrocephalus,  465,  466. 

C0MPRES.S10N  BULBAR  PARALYSIS.  See  Bul- 
bar paralysis. 

Condiments,  avoidance  of,  in  chronic 
parenchymatous  nephritis,  65;  avoid- 
ance of,  in  pyelitis,  88;  irritation  of  kid- 
neys by,  57,  59;  objections  to,  in  neph- 
ritis, 43,  59;  prohibition  of,  in  acute 
urethral  gonorrhea,  KJS. 

Congenital  chorea,  (WW. 

Congenital  facial  paralysis,  314. 

Congenital  hydrocephalus.  See  Hydro- 
cephalus. 

Consciousness,  loss  of,  sijcnificanec  of,  in 
differential  diagnosis  lM'lw<vn  n^n^bral 
thrombosis  and  cmlMjIi.sm,  3*.M);  as  a 
symptom  of  basihu-  syphilitic  menin- 
gitis, 473;  :i«  a  symjjtom.  of  ren»bral 
thrombosis,  35HI. 

Constipation,  t\s  a  caus<'  of  enuresis.  VV); 
relation  b<>t\ve<'n,  and  inf«H'tion  of  blad- 
der, 119;  n«lief  of,  in  gcmorrheal  epi- 
didymitis, 151;  OS  a  symptom  of  ncura»- 
thenia,  566. 


892 


IXDEX 


Constitutional  causes,  of  multiple  neu- 
ritis, 283. 

"Constitutional  make-up,"  significance 
of  term  in  psychotherapy,  574. 

Constitutional  states,  sciatica  from, 
298. 

Contractures,  surgical  measures  for  relief 
of,  in  beri-beri,  854. 

Contractures  due  to  multiple  sclero- 
sis, treatment  of,  281. 

Contractures  due  to  muscular  dys- 
trophy, treatment  of,  264. 

CoNus  myelitis,  223. 

CONUS  TABES,   186. 

Convalescence,  treatment  of,  in  multiple 
neuritis,  328. 

Convallerin,  use  of,  as  cardiac  stimulant  in 
beri-beri,  853. 

Convexity  op  brain,  syphilis  of,  475. 

Convulsions,  characteristics  of,  in  para- 
sites of  brain,  459;  as  a  symptom  of 
basilar  syphilitic  meningitis,  473;  as  a 
symptom  of  brain  tumor,  435 ;  as  a  symp- 
tom of  traumatic  coma,  365. 

Convulsions,  serial,  due  to  brain  tumor, 
measures  for  relief  of,  448. 

Copaiba,  use  of,  in  acute  urethral  gonorrhea, 
140. 

COPAIBAL  POISONING,    141. 

Copper  sulphate,  instillations  of,  in  chronic 
gonorrheal  urethritis,  160;  local  use  of, 
in  solution  for  oriental  sore,  756. 

Corrosive  sublimate.  See  Mercury  bi- 
chlorid. 

Cough,  spasmodic,  measures  for  relief  of, 
in  chronic  progressive  bulbar  paralysis, 
252. 

Counterirritants,  use  of,  in  hydrocephalus, 
465. 

Counterirritation,  use  of,  in  brachial  neural- 
gia, 357;  in  chronic  myelitis,  231 ;  contra- 
indications to,  in  acute  myelitis,  225; 
for  enlarged  spleen  in  malaria,  728;  in 
Landry's  paralysis,  329;  in  later  stages 
of  anterior  poliomyelitis,  238;  in  neuri- 
tis, 286;  in  neuritis  of  third,  fourth,  and 
sixth  nerves,  308;  in  phrenic  neuritis, 
289;  in  reflex  tenderness  of  scalp,  600; 
for  relief  of  lancinating  pains  in  tabes, 
196;  for  relief  of  pain  in  sciatica,  299; 
for  relief  of  pain  in  spinal  syphilis,  274; 
for  relief  of  pain  in  syringomyelia,  278; 
over  the  spine  in  lathyrism,  693. 


Craig,  experiments  by,  showing  interval  of 
time  between  time  of  infection  in  dengue 
and  beginning  of  symptoms,  859;  on  the 
prophylactic  use  of  quinin  in  malaria, 
736. 

Cranial  foramina,  al(!ohol  injection  at,  for 
trigeminal  neuralgia,  346. 

Cranial  nerves,  diseases  of,  305:  dis- 
eases of  optic  nerve,  305;  neuritis  of 
eighth  nerve,  314;  neuritis  of  eleventh 
nerve,  320;  neuritis  of  ninth  nerve,  318; 
neuritis  of  seventh  nerve,  310;  neuritis 
of  tenth  nerve,  319;  neuritis  of  third, 
fourth,  and  sixth  nerves,  308;  neuritis 
of  twelfth  nerve,  321;  periodical  ocular 
paralysis,  309;  trigeminal  neuritis,  309. 

Craniotomy,  indications  for,  in  pachymen- 
ingitis interna  hemorrhagica,  364. 

Craw-craw,  691;  remedial  measures  for, 
692. 

Cream,  in  acute  nephritis,  60;  in  diet  for 
nephritis,  41;  in  treatment  of  uremia,  .52. 

Creatinin,  elimination  of,  with  difficulty 
by  kidney,  60. 

Credo's  ointment,  use  of,  in  dermatomyosi- 
tis,  330;  in  multiple  sclerosis,  281. 

Creosote  ointment,  use  of,  in  ulcerating 
granuloma  of  the  pudenda,  866. 

Creta  preparata,  use  of,  in  phosphaturia,  9. 

Crises,  presence  of,  in  tabes,  190;  treat- 
ment of,  197,  198. 

Croton  oil,  use  of,  in  acute  nephritis  with 
coma,  58;  in  cerebral  hemorrhage,  381; 
in  cerebral  hyperemia,  386;  externally, 
in  hydrocephalus,  465. 

Crural  neuralgia.    See  Neuralgia. 

Cubeb,  use  of,  in  acute  urethral  gonorrhea, 
141. 

CuLEX  FATiGANS,  dcuguc  transmitted  by, 
859. 

CuLLEN,  on  headache,  596. 

Cups,  dry,  use  of,  in  anterior  poliomyelitis, 
237;  in  anuria,  3;  in  beri-beri,  8.54;  in 
cerebral  hyperemia,  386;  for  relief  of 
anuria  in  nephrolithiasis,  107;  for  relief 
of  headache  due  to  brain  tumor,  448; 
for  relief  of  lancinating  pains  in  tabes, 
197;  for  relief  of  pain  in  sciatica,  299. 

Cups,  wet,  use  of,  in  cerebral  h5T)eremia, 
386;  in  pachymeningitis  interna  hem- 
orrhagica, 364;  for  rehef  of  anuria  in 
nephrolithiasis,  107;  for  relief  of  head- 
ache due  to  brain  tumor,  448;  for  relief 
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of  pain  in  cerebral  abscess,  423;  for  re- 
lief of  pain  in  nephritis,  88;  for  relief  of 
pain  in  sciatica,  299;  for  relief  of  vomit- 
ing due  to  cerebellar  tumor,  448. 

CURAKE    POISONING,    694. 
CURARIN,   694. 

Curettage  of  bladder,  objections  to  re- 
moval of  tubercular  lesions  by,  121. 

Gushing,  Harvey,  on  operation  for  sub- 
dural hemorrhage  from  prolonged  labor, 
367. 

Gushing  decompressive  operation,  for  relief 
of  brain  tumor,  451. 

Cushney,  on  digitaUs  and  blood  pressure,  50. 

Cutaneous  trophic  disturbances,  in 
tabes,  192. 

Cyanid  of  gold  and  potassium,  injection  of, 
in  tabetic  amaurosis,  199. 

Cyclothymia,  614. 

Cyllin,  use  of,  in  sprue,  862. 

Cystectomy,  performance  of,  to  relieve  pain 
of  tubercular  cystitis,  121. 

Cysticercus  CELLULOSiE,  afTccting  the 
brain,  459. 

Cystic  growths  of  brain,  433. 

Cystitis,  119;  associated  with  acute  mye- 
litis, 227;  as  a  cause  of  enuresis,  129;  as 
a  complication  of  acute  gonorrhea,  150; 
as  a  complication  of  pyelitis,  94;  micro- 
organisms present  in,  119;  prophylaxis 
against,  119;  treatment  of  acute  cystitis, 
120;  treatment  of  chronic  cystitis,  120, 
121;  treatment  of  functional  neuroses 
of  bladder,  121. 

Cystitis,  acute,  treatment  of,  120. 

Cystitis,  chronic,  treatment  of,  120. 

Cystitis,  gonorrheal,  prevention  of,  119. 

Cystitis,  tubercular,  treatment  of,  121. 

Cystocele,  as  a  cause  of  pain  in  bladder, 
123. 

Cystoscopy,  employment  of,  in  diagnosis 
of  tuberculous  kidney,  114. 

Davainea  asiatica,  777. 
Davainea  madagascariensis,  777. 
Davenport  and  Weekes,  investigation  by, 

on  inheritance  of  epilepsy,  641. 
Dead,  disposal  of,  in  plague,  825. 
Decompression,    indications   for,    in   optic 

neuritis,  305. 
Deeks  and  James,  on  administration  of 

quinin  in  tropical  malaria  by  hypoder- 

moclysis,  722. 


Degenerative  chorea,  664. 

Delirium  states,  in  epilepsy,  638. 

Delirium  tremens,  in  multiple  neuritis 
due  to  alcoholism,  323. 

Dementia,  in  progressive  paralysis  of  the 
insane,  490. 

Dementia  paralytica.  See  Insane,  pro- 
gressive paralysis  of. 

Dementia  precox,  comparison  between, 
and  hysteria,  584;  headache  in,  615. 

De.mentia  of  .schizophrenia,  584. 

Demulcents,  use  of,  in  acute  urethral  gon- 
orrhea, 139. 

Dengue,  858;  convalescence  from,  860; 
definition  of,  858;  diet  in,  860;  mortality 
from,  858;  prognosis  in,  858;  prophy- 
laxis against,  859;  symptoms  of,  858; 
theories  concerning  etiology  of,  858; 
transmission  of,  859;  treatment  of,  859. 

Depression,  attacks  of,  in  progressive 
paralysis  of  the  insane,  493. 

Destructive  symptoms,  of  brain  tumor, 
436. 

Diabetes,  as  a  cause  of  multiple  neuritis, 
322;  treatment  of  multiple  neuritis  due 
to,  325. 

Diahktk;  headaches.     Sit  Headaches. 

Diaphoresis,  employment  of,  for  relief  of 
anuria  in  nephrolithiasis,  107;  in  uremia, 
53. 

Diaphoretics,  use  of,  in  acute  myelitis,  225; 
in  cerebral  hyperemia,  386;  in  epidemic 
drop.sy,  860. 

Diarrhea,  Cochin  China,  see  Cochin  China 
diarrhea;  hill,  sec  Hill  diarrhea;  premoni- 
tory, in  Asiatic  cholera,  H;i3. 

Diet,  in  acute  nephritis,  59;  in  acute  ur<*- 
thral  gonorrhea,  i:i8;  in  l)<»ri-h«»ri,  S5;j; 
as  cause  of  enuresis,  127;  rhunge  of,  im- 
portant in  epidemic  drop-sy,  860;  in 
chronic  interstitial  nephriti.s,  (JS;  in 
chronic  parenchymatous  nepiiritis,  itH; 
in  chronic  progressive  bulbar  paralysin, 
251;  for  epilepsy,  (>4(>;  in  ki<lney  of  pn>g- 
nancy,  82;  in  nephritis,  'M);  in  ncp'-ro- 
lithiai^is,  108;  principles  for,  in  neura?*- 
thenia,  536;  in  prophyIaxi.«»  of  wreliral 
hemorrhage,  391 ;  in  prophylaxis  of  cere- 
bral hyperemia,  :iS,';  in  pyelitis,  87;  in 
talx's,  213;  in  tulierrulosis  of  kidney, 
llti;  in  uremia.  52. 

Diglpuratum,  use  of,  as  diuretic  in  acute 
nephritis,  59. 
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Digitalis,  use  of,  in  acute  myelitis,  226;  in 
amyloid  kidney,  81;  blood  pressure  not 
increased  by,  50;  as  a  cardiac  stimulant 
in  after-treatment  of  cerebral  thrombosis, 
398;  as  cardiac  stimulant  in  beri-beri, 
853,  854;  as  a  cardiac  stimulant  in 
cerebral  embolism,  402;  as  cardiac 
stimulant  in  multiple  neuritis,  326;  as 
cardiac  stimulant  in  plague,  827;  as 
diuretic  in  acute  nephritis,  59;  as  diure- 
tic in  chronic  parenchymatous  nephritis, 
65;  as  diuretic  in  nephritis,  50;  as  diu- 
retic in  uremia,  53;  in  epilepsy,  648;  to 
relieve  dyspnea  in  acute  nephritis,  63; 
to  relieve  dyspnea  in  chronic  interstitial 
nephritis,  71;  to  relieve  edema  in  acute 
nephritis,  62;  to  relieve  edema  of  glottis 
in  acute  nephritis,  63;  in  sunstroke, 
679. 

Digitalis  and  squills,  use  of,  a&  a  diuretic  in 
hydrocephalus,  465. 

Dilatation  of  urethra,  in  chronic  gonorrheal 
urethritis,  161;  contraindications  to, 
163;  limits  of,  163;  technique  of,  162;  for 
urethral  stricture,  168,  169. 

Diluents,  use  of,  in  acute  urethral  gonor- 
rhea, 139. 

Dimethyl  xanthin,  use  of,  as  diuretic  in  acute 
nephritis,  59. 

Dionin,  use  of,  for  relief  of  lancinating  pain 
in  tabes,  196;  for  relief  of  pain  in 
syringomyelia,  278. 

DiPLOGONOPORus  .  GRANDis,  776;  mode  of 
infection  by,  777. 

Diplopia,  measures  for  relief  of,  when 
associated  with  neuritis  of  the  third, 
fourth,  and  sixth  nerves,  309. 

Diseases  op  remote  origin,  as  a  cause  of 
enuresis,  130. 

Diseases  of  uncertain  etiology,  844: 
akatama,  863;  beri-beri,  844;  climatic 
buboes,  864;  dengue,  858;  epidemic 
dropsy,  860;  epidemic  gangrenous  proc- 
titis, 866;  gangosa,  864;  goundoo,  868; 
hill  diarrhea,  862;  hyperpyrexial  fever, 
868;  kubisagari,  860;  onyalai,  861; 
sprue,  861 ;  tropical  sloughing  phagedena, 
866;  ulcerating  granuloma  of  pudenda, 
865;  undifferentiated  tropical  fevers, 
869;  verruga  peruviana,  863;  yellow 
fever,  855. 

Distomiasis,  779;  hepatic,  779;  intestinal, 
780; 


Diuretics,  use  of,  in  acute  myelitis,  225;  in 
acute  nephritis,  59;  in  beri-beri,  852;  in 
chronic  parenchymatous  nephritis,  65; 
contraindicated  in  nonobstructive  form 
of  anuria,  3;  in  nephritis,  49;  in  pyelitis, 
89;  for  reUef  of  anuria  in  nephrolithiasis, 
107;  in  uremia,  53. 

Diuretics,  alkaline.    See  Alkaline  diuretics. 

Diuretin,  use  of,  in  acute  nephritis,  58;  in 
nephritis,  49,  50;  for  reUef  of  anuria  in 
nephrolithiasis,  107. 

Dock  and  Bass,  essentials  in  hookworm 
prophj'laxis  given  by,  794. 

Donovan's  solution,  use  of,  in  trypanoso- 
miasis, 747. 

Double  current  tube,  use  of,  as  rectal 
douche  in  chronic  gonorrheal  urethritis, 
165. 

Douche,  rectal,  employment  of,  in  chronic 
gonorrheal  urethritis,  165. 

Douches,  use  of,  in  neurasthenia,  548. 

Douches,  alternate  hot  and  cold,  use  of, 
for  rehef  of  headache  in  neurasthenia, 
566. 

Douches,  hot,  use  of,  in  renal  colic,  102. 

Douches,  cold,  use  of,  to  reduce  fever  in 
acute  hemorrhagic  encephalitis,  405. 

Dover's  powder,  use  of,  for  relief  of  cer- 
vicooccipital  neuralgia,  356;  for  relief 
of  neuralgia  associated  with  rheuma- 
tism, 337. 

Dracunulus  medinensis,  infection  with, 
788;  treatment  of,  789. 

Drainage,  employment  of,  to  lessen  ir- 
ritabiUty  of  bladder  in  tuberculous 
kidney,  117;  in  uremia  with  edema  of 
extremities,  53. 

Dream  analysis,  employment  of,  in  psycho- 
therapy, 578. 

Dream  content,  579. 

Dream  states,  in  epilepsy,  637. 

Drinking  water,  importance  of,  in  plague, 
827;  liberal  use  of,  in  epilepsy,  648; 
methods  of  destroying  cholera  germs  in, 
829. 

Drinks,  warm,  use  of,  in  renal  colic,  104. 

Drip  sheet,  use  of,  in  neurasthenia,  548. 

"Dromotherapy,"  523. 

Drooling,  measures  for  relief  of,  in  chronic 
progressive  bulbar  paralj'sis,  253. 

Dropsy,  epidemic.     See  Epidemic  dropsy. 

Drug  habit,  danger  of  forming,  in  neu- 
rasthenia, 565, 
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Drugs, causing  acute  nephritis,  27, 57;  caus- 
ing hemoglobinuria,  4;  causing  irritation 
of  kidney,  27,  57;  causing  irritation  of 
kidney,  contraindicated  in  pyelitis,  89; 
causing  neuritis  of  third,  fourth,  and 
sixth  nerves,  308;  vertigo  due  to,  624. 

Drugs,  use  of,  contraindicated  to  check  diar- 
rhea during  stage  of  reaction  in  cholera, 
836;  for  enuresis,  122;  in  hookworm  dis- 
ease, 793;  in  kala-azar,  754;  in  leprosy, 
814;  in  neurasthenia,  557;  in  neuritis, 
289;  in  plague,  827;  in  progressive  bul- 
bar paralysis,  499;  as  protection  against 
malaria,  735;  objections  to,  for  reUef  of 
insomnia  in  neurasthenia,  564;  for  relief 
of  pain  in  neuralgia,  339;  for  relief  of 
renal  coUc,  104;  in  tabes,  195;  in  try- 
panosomiasis, 747. 

Dry  cups.    See  Cups. 

Dubois'  method,  for  treatment  of  neuras- 
thenia and  psychasthenia,  544,  571. 

Dura  mater,  indications  of  tumor  in,  445. 

Dura  mater,  diseases  of,  362:  pachy- 
meningitis externa,  362 ;  pachymeningitis 
interna  hemorrhagica,  362;  traumatic 
hematoma,  364. 

Durham's  theory,  of  causation  of  beri- 
beri, 849. 

Dusting  powder,  for  use  in  herpes  zoster, 
359. 

Dyspnea,  accompanying  acute  nephritis, 
63;  in  chronic  interstitial  nephritis,  71. 

Dyspnea,  uremic,  measures  for  rehef  of,  54. 

Dystrophy,  muscular.  See  Muscular 
dystrophy. 

Ear  disease  headaches,  603. 

Ear  labyrinth,  relation  between  disturb- 
ance of,  and  vertigo,  617. 

EcHiNococcus,  affecting  brain,  459. 

Eclampsia,  method  of  treatment  for,  em- 
ployed by  Stronganoff,  83. 

Edema,  accompanying  acute  nephritis,  62; 
associated  with  amyloid  kidney,  81 ;  due 
to  nephritis,  15. 

Edema  of  glottis,  as  a  complication  of 
acute  nephritis,  63. 

Edinger's  HYPOTHESIS,  conccming  etiology 
of  tabes,  182. 

Edjuo.    See  Onyalai. 

Education  of  public,  in  prophylaxis 
against  leprosy,  812;  in  prophylaxis 
against  malaria,  738. 


Effervescing  saline  laxatives,  use  of,  in  acute 
nephritis,  58. 

Eggs,  in  diet  of  chronic  parenchymatous 
nephritis,  65;  in  diet  for  nephritis,  43,  65; 
in  treatment  of  uremia,  52. 

Ehrlich,  on  use  of  arsenobcnzol  for  brain 
syphilis,  481,  484,  487. 

"  Ehrlich-Hata,"  use  of,  in  destruction  of 
filaria  Bancroft!,  788. 

EiCHHORST,  on  injurious  effect  of  high  alti- 
tudes on  neurotic  conditions,  556. 

Eighth  cranial  nerve,  diseases  of,  314. 

Elaterin,  u.se  of,  in  uremia,  53. 

Elaterium,  use  of,  in  nephritis,  33. 

Electric  pad,  use  of,  to  relieve  backache  in 
acute  nephritis,  63. 

Electric  pains.    See  Lancinating  pains. 

Electricity,  use  of,  in  acquired  spinal  pro- 
gres.sive  muscular  atrophy,  247;  in  acute 
hemorrhagic  encephaUtis,  406;  in  acute 
myeUtis,  227;  in  after-treatment  of  an- 
terior   poliomyelitis,    238;    in    asthenic 

^  bulbar  paralysis,  256;  in  beri-hori,  to 
prevent  contractures,  854;  in  cerebral 
anemia,  382;  for  cerebral  hemorrhage 
due  to  chronic  interstitial  nephritin,  72; 
in  chronic  progressive  bulbar  panilysis, 
251;  in  chronic  myelitis,  2;J0;  contra- 
indicated in  myasthenia  gravis,  506; 
contraindicate<l  in  recent  rjuses  of  neuri- 
tis, 284;  in  convalescence  from  dengue, 
860;  in  convalescence  from  I.riindr>''8 
paralysis,  329;  in  glos.sopharyngeal  par- 
alysis, 318;  in  multiple  8clerosi.s,  281;  in 
muscular  dystrophy,  264;  for  neuralgic 
headache,  598;  in  neurasthenia,  540,  559; 
in  neuritis,  287;  in  neuritis  of  third, 
fourth,  and  sixth  nerves,  30S;  in  neuritis 
of  twelfth  cranial  nerve,  321 ;  of  no  value 
in  myotonia  congenita,  2(')S;  for  obstetric 
paralysis,  282;  in  occupation  neurones, 
661;  in  occupation  piu-eses,  XV2;  in  optic 
atrophy,  307;  for  paralysis  due  to  cere- 
bral hemorrhage,  393;  in  phrenic  neuri- 
tis, 2t)0;  in  pneumogjwt  ric  paralysis,  820; 
in  post -gonorrheal  neuroses,  175;  to  pre- 
vent collaps*'  in  snake  poisoning,  682; 
in  progressive  bulbar  paralysis,  499;  in 
progressive  mural  uuisi-ular  dystn»phy, 
2t)();  to  re<luce  blcMnl  pn'ssure,  4S;  for 
relief  of  cervic(HM'<'ipital  neuralgia.  H-W; 
for  relief  of  constipation  in  neunwthenia, 
566;  for  relief  of  enuresis  due  to  atony 
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of  sphincter,  128;  for  relief  of  headache 
in  neurasthenia,  566;  for  relief  of  pain 
in  legs  in  beri-beri,  853;  for  relief  of  pain 
in  neuralgia,  338;  for  relief  of  pain  in 
sciatica,  299;  for  relief  of  pain  in  spinal 
syphilis,  274;  for  relief  of  paralysis  of 
muscles  of  mastication,  310;  for  relief 
of  spasmodic  movements  of  neck  mus- 
cles, 656;  for  relief  of  vomiting  in  neuras- 
thenia, 567;  in  rheumatic  or  idiopathic 
cases  of  facial  paralysis,  312;  in  second 
stage  of  multiple  neuritis,  328;  in  spinal 
accessory  paralysis,  320;  in  tabes,  201; 
in  tabetic  amaurosis,  199;  through 
urethroscope  for  removal  of  foreign 
growths,  166;  in  vertigo  and  tinnitus 
aurium,  818. 

Elimination,  increase  of,  a  means  of  re- 
ducing hypertension  in  nephritis,  45; 
means  for  promoting,  in  chronic  diseases 
of  the  labyrinth,  317;  means  for  pro- 
moting, in  multiple  neuritis,  326;  means 
for  promoting,  in  neuralgia  associated 
with  rheumatism,  337;  means  for  pro- 
moting, in  neuritis  of  third,  fourth,  and 
sixth  nerves,  308 ;  means  for  promoting, 
in  optic  neuritis,  306;  means  for  pro- 
moting, in  polymyositis,  330;  means  for 
promoting,  in  rheumatic  cases  of  facial 
paralysis,  311;  as  means  of  relief  from 
cervicooccipital  neuralgia,  356;  pro- 
motion of,  through  kidneys  important 
in  plague,  827;  through  skin  and 
bowels  in  cerebral  hemorrhage  accom- 
panying chronic  interstitial  nephritis,  72; 
through  skin  and  bowels  in  chronic 
parenchymatous  nephritis,  65. 

Emaciation,  as  a  symptom  of  tuberculous 
meningitis,  374. 

Embolism,  cerebral.  See  Cerebral  em- 
boUsm. 

Emetics,  use  of,  in  erythrophlaeum  poison- 
ing, 696;  in  fish  poisoning,  684. 

Emily,  method  of  extracting  guinea  worm 
recommended  by,  789. 

Emmerich's  theory,  of  nature  and  action 
of  cholera  toxins,  831. 

Emollient  sprays,  use  of,  in  nasal  and 
frontal  sinus  headaches,  603. 

Emotions,  as  a  causal  factor  in  neuralgia, 
337. 

Encephalitis,  404;  acute  hemorrhag- 
ic    encephalitis,     404;     acute     hemor- 


rhagic polioencephalitis,  406;  cerebral 
palsies  of  children,  409;  introduction 
to  subject  of,  404. 

Encephalitis,  acute  hemorrhagic,  404; 
diagnosis  of,  405;  etiology  of,  404;  path- 
ology of,  405;  prognosis  of,  405;  symp- 
toms of,  404;  treatment  of,  405. 

Encephalomalacia.  See  Cerebral  soften- 
ing. 

Endarteritis,  syphilitic.  See  Syphilitic 
endarteritis. 

Endemic  hematuria,  783;  preventive  meas- 
ures for,  785;  remedial  measures  for, 
784. 

Endemic  hemoptysis,  782;  preventive 
measures  for,  783. 

Endocarditis,  as  a  cause  of  cerebral  em- 
boUsm,  400. 

Endotheliomata  of  brain,  432. 

Enemata,  use  of,  in  acute  myelitis,  225; 
in  acute  nephritis,  rarely  beneficial,  58; 
in  intestinal  amebiasis,  709;  objections 
to,  for  rehef  of  constipation  in  neuras- 
thenia, 566. 

Enemata,  high  rectal,  use  of  normal  saline 
by,  in  Asiatic  cholera,  834. 

Enemata  of  hypertonic  alkaline  salt  solu- 
tion to  produce  diuresis  in  beri-beri, 
852. 

Enemata  of  iced  saline  solution  to  reduce 
temperature  in  Asiatic  cholera,  836. 

Enemata,  nutrient,  use  of,  in  gastric  crises 
of  tabes,  197;  in  progressive  bulbar 
paralysis,  498;  in  progressive  paralysis 
of  the  insane,  493. 

Entameba  coli,  704;  characteristics  of, 
704;  distribution  of,  705;  pathogenicity 
of,  704. 

Entameba  histolytica,  704;  characteris- 
tics of,  704;  distribution  of,  705;  patho- 
genicity of,  704. 

Entameba  tetragena,  704;.  characteris- 
tics of,  704;  distribution  of,  705;  patho- 
genicity of,  704. 

Enteroclysis,  administration  of  normal 
saline  solution  by,  in  pyelitis,  89;  em- 
ployment of,  in  renal  colic,  103. 

Enteroptosis.     See  Kidney,  movable. 

Enuresis,  125;  causes  of,  125;  diseases  of 
remote  origin  as  cause  of,  127,  130; 
diseases  of  urinary  and  pelvic  origin 
as  cause  of,  127,  130;  essential  enuresis, 
126;  hygienic  cau.ses  of,  126,  127;  idio- 
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pathic  enuresis,  126;  treatment  of,  in 
general,  121,  132;  urinary  changes 
causing,  127. 

Environment,  effect  of,  on  beri-beri,  844. 

Eosin  treatment,  use  of,  in  frambcesia  tropi- 
ca, 765. 

Epidemic  dropsy,  860. 

Epidemic  gangrenous  proctitis,  866. 

Epididymitis,  gonorrheal.  See  Gonor- 
rheal epididymitis. 

Epididymitis,  recurrent,  treatment  of,  152. 

Epidural  injection.    See  Injection. 

Epilepsies,  the,  630;  diet  in,  646;  general 
mode  of  treatment  for,  641;  idiopathic 
form  of,  640;  inheritance  of,  641;  in- 
troduction to  subject  of,  630;  major 
attacks  of,  633;  marriage  question  in, 
641;  minor  attacks  of,  634;  operation 
for  relief  of,  639;  pharmacotherapy  for, 
647;  physical  therapy  for,  646;  pro- 
phylaxis against,  641;  psychic  equiva- 
lents to  attacks  of,  634;  symptom 
review  of,  633;  tabular  scheme  of  con- 
vulsions in,  632;  therapy  for,  in  general, 
638. 

Epilepsy,  due  to  acute  hemorrhagic  en- 
caphalitis,  405;  cause  of  nocturnal  enure- 
sis, 126;  due  to  the  cerebral  palsies  of 
children,  411,  413;  symptoms  resem- 
bling, in  brain  cysticercus,  459;  ver- 
tigoes associated  with,  624. 

Epilepsy,  idiopathic,  diagnosis  between, 
and  brain  tumor,  437. 

Epileptic  attack,  convulsive  form  of,  633; 
major  form  of,  633;  minor  form  of, 
634;  psychic  equivalents  for,  634. 

Epileptiform  convulsions,  tabular, 
scheme  of,  632. 

Epileptiform  convulsions,  dub  to  brain 
tumor,    measures   for   relief  of,  448. 

Epsom  salts.    See  Sulphate  of  magnesium. 

Erb  -  GoLDf lam's  disease.  See  Myas- 
thenia gravis. 

Erections,  painful,  treatment  of,  in 
acute  urethral  gonorrhea,  141. 

Ergot,  use  of,  in  acute  myelitis,  225;  in 
hematuria,  4;  in  neurasthenia  with 
vasomotor  dilatation,  559;  objections  to, 
in  anterior  poliomyelitis,  238;  objec- 
tions to,  in  chronic  myelitis,  230;  for 
relief  of  vesical  disturbance  in  tabes, 
198;  in  tabes,  195;  as  vesical  tonic 
in  treatment  of  enuresis,  134. 


Ergot  combined  with  the  bromids,  use  of, 
for  relief  of  insomnia  due  to  chronic 
cerebral  hj-peremia,  388. 

Ergotin,  use  of,  in  Landrj-'s  paralysis,  329; 
in  neurasthenia  with  vasomotor  dilata- 
tion, 559;  for  relief  of  headache  in  neu- 
rasthenia, .566. 

Erythrol  tetranitrate,  use  of,  in  chronic 
interstitial  nephritis,  70,  71;  in  neuras- 
thenia with  high  art<?rial  tension,  559, 
565;  to  reduce  hypertension  in  nephritis, 
47,  48. 

ERYTHROPHLiEU.M  POISONING,  695;  preven- 
tive measures,  696;  remedial  measures, 
696. 

Esophagosto.mia.sis,  799;  parasites  causing, 
799;  remedial  mea-sures  in,  800. 

Ether,  hypodermic  injection  of,  as  cardiac 
stimulant  in  cerebral  anemia,  382;  hypo- 
dermic injection  of,  in  methcmoglobi- 
nuria,  6;  inhalations  of,  in  strophanthus 
poisoning,  695;  use  of,  internally,  as 
stimulant  in  cerebral  anemia,  382. 

Ether  anesthesia,  injury  of  kidney  by,  28. 

Ethyl  chlorid,  lancinating  pains  of  tabes  not 
relieved  by  application  of,  197;  u.se  of, 
as  spray,  for  relief  of  gastric  crises  in 
tabes,  197. 

Ethyl  chlorid  anesthesia,  use  of,  for  lumbar 
puncture,  370. 

Eucalyptus,  efficacy  of,  in  prevention  of 
malaria  disproved,  731. 

Eucaljrptus  oil,  u.se  of,  as  an  anthelmintic 
in  intestinal  distomiasis,  782;  in  hook- 
worm disease,  793. 

Eugenics,  impt;rtanre  of,  in  treatment  of 
the  neuroses,  520. 

Europhen,  use  of,  in  leprosy,  816. 

Evaiiations,  copious,  stage  of,  in  Asiatic 
ch<)l(>ni,  H3:i. 

Excision,  of  bitten  part  in  snake  bit*,  682; 
of  cervical  lymph  no<le«  in  ««arly  stage 
of  sleeping  sickn«>ss,  748;  of  ulc(<rating 
granuloma  of  pudenda,  HWV 

Excitement,  attacks  of,  in  progressive 
paralysis  of  the  insane,  493. 

Exercise,  question  of,  in  tabes,  213;  physi- 
cal, eff'-H't  of,  u|K»n  albumin  and  casts  in 
urine,  23;  physical,  gnwlunl  return  to, 
after  rest  cure  in  neunust hcnia,  550. 

Exercises,  use  of,  in  after-treatment  of 
neuritis,  28S;  with  caution  in  chronic 
gonorrheal  urethritis,  153;  in  muscular 
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dystrophy,  263;  for  paralysis  due  to 
cerebral  hemorrhage  in  chronic  inter- 
stitial hemorrhage,  72;  for  relief  of  spas- 
modic movement  of  neck  muscles,  656; 
for  relief  of  tic  movements,  658. 

Exercises,  active  and  passive,  use  of,  in 
paralysis  due  to  cerebral  paralysis,  393. 

Exercises,  graduated,  in  treatment  of  oc- 
cupation neuroses,  661. 

Exercises,  passive,  use  of,  in  chronic  mye- 
Utis,  230;  in  spastic  spinal  paralysis, 
270. 

Exercises,  passive  joint,  use  of,  for  relief  of 
pain  in  spinal  syphiUs,  274. 

Exercises,  passive  resistance,  use  of,  in 
multiple  sclerosis,  281. 

Exertion,  physical,  avoidance  of,  in 
prophylaxis  of  cerebral  hemorrhage,  391; 
as  cause  of  nephritis,  29. 

Exhaustion,  as  a  characteristic  symptom 
of  myasthenia  gravis,  504. 

Expectant  treatment,  of  acute  urethral  gon- 
orrhea, 148. 

Exudates,  as  a  cause  of  pain  in  bladder, 
122. 

Eye,  measures  for  protection  of,  in  facial 
paralysis,  311. 

Eye  headaches,  601. 

Facial  paralysis,  as  a  symptom  of  basilar 
syphiUtic  meningitis,  474;  see  also  Neu- 
ritis of  seventh  nerve. 

Facial  spasm,  653;  treatment  of,  654. 

Family  form  of  chronic  progressive 
bulbar  paralysis,  253. 

Fannia,  as  cause  of  intestinal  myiasis,  689. 

Faradization,  of  abdominal  wall,  for  relief 
of  gastric  crises  in  tabes,  197;  of  nerve 
in  phrenic  neuritis,  290;  of  skin  of  ex- 
tremities in  tabes,  202. 

Fascioletta  iliocana,  781. 

Fasciolopsis  buskii,  781. 

Fasciolopsis  fullerborni,  781. 

Fasciolopsis  rathouisi,  781. 

Fascioscapulohumeral  type  of  muscu- 
lar dystrophy,  261. 

FATiGUABiLiTi",  as  a  characteristic  symptom 
of  neurasthenia,  567 ;  presence  of,  in 
progi-essive  bulbar  paralj'sis,  498. 

Fats,  proportion  of,  in  diet  of  chronic 
parenchymatous  nephritis,  65;  in  diet 
for  nephritis,  41 ;  in  diet  for  neurasthenia, 
539. 


Fedschenho,  experiments  by,  on  guinea 
worm,  788. 

Feeblemindedness  and  hysteria,  586. 

Fellner,  report  by,  on  action  of  vasotonin, 
48. 

Fibroids,  pressure  from,  as  a  cause  of  pain 
in  bladder,  122. 

Fibrolysin,  injection  of,  into  spinal  canal  in 
tabes,  198. 

FiLARiA  Bancrofti,  787. 

Filaria  diurna,  789. 

Filaria  loa,  infection  with,  789;  treatment 
of,  790. 

Filaria  nocturna,  787. 

Filaria  perstans,  791. 

FiLARiASis,  786;  dracunculus  medinensis, 
788;  filaria  Bancrofti,  787;  filaria  loa, 
789;  filaria  perstans,  791. 

Filiforms,  introduction  of,  into  urethra,  171; 
varieties  of,  170. 

Filix  mas,  use  of,  in  destruction  of  filaria 
Bancrofti,  787;  in  endemic  hematuria, 
784;  in  intestinal  distomiasis,  782;  for 
tapeworms,  778;  in  tricocephaliasis,  798. 

Filmaron,  oil  of.    See  Oil. 

Filtration  of  water,  unreliable  in  prophy- 
laxis of  cholera,  829. 

Finger,  on  results  of  arsenobenzol  in  brain 
syphilis,  486. 

Finsen  light,  use  of,  in  leprosy,  816. 

Fischer,  Martin,  on  means  of  producing 
diuresis,  in  beri-beri,  852. 

Fischer's  method,  of  reUeving  anuria,  837, 
838. 

Fischer's  solution,  intravenous  injection  of, 
in  yellow  fever,  856. 

Fish,  poisonous,  683. 

Fish  poisoning,  683;  preventive  measures 
against,  684;  remedial  measures  for,  684. 

Fisher,  investigations  by,  on  association 
of  enuresis  with  adenoids  and  hyper- 
trophied  tonsils,  130. 

Fissure  of  anus,  as  a  cause  of  enuresis,  130. 

Flail  .ioint,  treatment  of,  when  following 
anterior  poliomyelitis,  242. 

Flaxseed  poultice.    See  Poultice. 

Fleas,  measures  directed  against  trans- 
mission of  plague  by,  825;  species  of, 
concerned  in  transmission  of  plague, 
818. 

Flechsig,  opium-bromid  therapy  for  epi- 
lepsy suggested  by,  646. 

Fletcherism,  538. 
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Flexner,  period  between  inoculation  of 
anterior  poliomyelitis  and  appearance 
of  symptoms  demonstrated  by,  237. 

Floor  maggot,  687;  treatment  for  infection 
by,  688. 

Fluids,  introduction  of,  into  system  im- 
portant in  blackwater  fever,  740;  re- 
striction of,  in  acute  nephritis,  61,  62; 
restriction  of,  in  chronic  interstitial 
nephritis,  68;  restriction  of,  in  chronic 
parenchymatous  nephritis,  66;  restric- 
tion of,  in  nephritis,  33;  restriction  of, 
for  relief  of  constipation  associated 
with  intestinal  atony  and  visceroptosis, 
566. 

Fluid  intake,  importance  of,  in  acute 
nephritis,  61. 

Fly,  stable,  poliomyelitis  transmitted  by, 
234. 

Focal  symptoms,  of  tuberculous  menin- 
gitis, 374. 

FoLiN,  investigations  by,  on  composition  of 
urine,  12. 

Fomentations,  hot,  use  of,  to  kidneys  in 
blackwater  fever,  740;  for  relief  of 
anuria  in  nephrolithiasis,  107;  for  relief 
of  pain  in  pyelitis,  88;  for  relief  of  pain 
in  sciatica,  299;  in  renal  colic,  102. 

Food,  amount  of,  required  daily  by  patient 
with  nephritis,  41;  infection  of,  as  pos- 
sible cause  of  beri-beri,  848;  prophy- 
lactic care  of,  in  Asiatic  cholera,  728. 

Footbaths,  cold,  use  of,  in  cerebral  hyper- 
emia, 385;  in  chronic  cerebral  hyper- 
emia, 387. 

F-ootbaths,  hot,  use  of,  in  cerebral  hemor- 
rhage, 391. 

Foot  drop,  prevention  of;  in  multiple  neu- 
ritis, 327,  328;  prevent.ion  of,  in  neuri- 
tis, 284. 

Foramen  ovale,  alcohol  injection  at,  for 
relief  of  trigeminal  neuralgia,  348. 

Foramen  rotundum,  alcohol  injection  at, 
for  relief  of  trigeminal  neuralgia,  351. 

Forced  feeding.    See  Superalimentation. 

Formalin,  use  of,  in  leprosy,  816. 

Formin.    .See  Uro tropin. 

Formula,  for  acid  solution  of  quinin  used 
by  intramuscular  injection  in  kala-azar, 
754;  for  alkaline  mixture  used  by  Stern- 
berg in  yellow  fever,  i^'M;  for  anodyn(« 
mixture  for  relief  of  painful  urination 
in  acute  uretluMl  gonorrhea.    111;   for 


butylchloral  hydrate,  used  in  neuralgia, 
340;  for  control  of  restlessness  in  mul- 
tiple neuritis  due  to  alcoholism,  323;  for 
copaiba,  used  in  acute  gonorrhea,  141; 
for  cyanid  of  gold  and  potassium  for 
use  in  tabes,  199;  for  dusting  powder 
used  in  prophylaxis  of  anterior  polio- 
myeUtis,  237;  for  intravenous  injection 
used  in  Fischer's  method  of  relieving 
anuria,  838;  for  intravenous  injection 
used  in  sunstroke,  678;  for  lubricant 
used  in  catheterizing  the  urethra,  1.58; 
for  mixture  used  to  produce  diuresis  in 
beri-beri,  853;  for  ointment,  used  in 
oriental  sore,  7.56;  for  rectal  injection 
used  in  Fischer's  method  of  relieving 
anuria,  838;  for  rectal  injection  used  in 
sunstroke,  678;  for  reUef  of  vomiting  in 
neurasthenia,  567;  for  sandalwood  oil, 
140;  for  solution  used  in  alcohol  injec- 
tion, 342;  for  solution  used  in  Fischer's 
method  of  reUeving  anuria,  838;  for 
solution  to  be  injected  into  ner\-e  in 
sciatica,  301;  for  solution  of  potassium 
permanganate,  used  in  Rogers'  treat- 
ment of  cholera,  836;  for  solution  used 
in  Rogers'  treatment  of  cholera,  835, 
836;  for  tonic,  usetl  in  neurasthenia,  559; 
for  tonic  bath  usetl  in  tabes,  200. 

Formulae,  for  injections  used  in  chronic 
gonorrheal  urethritis,  1.55,  1.56;  for  re- 
lief of  lancinating  pains  in  tab<*s,  196. 

F6r.ster,  Otfried,  method  of  operation 
for  contractures  following  the  cerebral 
palsies  of  children  dcvise<l  by,  414;  series 
of  exercises  for  reeducation  of  ataxic 
extremities  devi.setl  by,  210. 

Fowler's  solution  of  arsenic,  use  of,  in 
coinbitmtion  with  the  bromids  for 
epilepsy  in  cerebral  palsies  of  rhiUlren. 
413;  in  frambii>sia  tropica,  765;  in 
syringomyelia,  279;  in  tr>panosoniia»is, 
747. 

Fraenkel's  movements,  u.se  of,  for  reedu- 
cation of  ataxic  extremities  in  heredi- 
tary spinal  and  cerebral  ataxia,  218; 
for  reeducation  •)f  ataxic  extremities 
in  tabes,  204. 

Framho-xia  TKonrA,  7tV2;  prophylaxis 
against,  764;  treatment  of,  7tM. 

Fhekk  and  Bacon,  invt'stigitions  by,  on 
cheniic.nl  effiTta  of  sun's  rays  in  different 
])luc('S,  6()9. 
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Freezing  point  of  urine,  as  functional 
kidney  test,  24. 

Fresh  air,  benefit  from,  in  pulmonary  edema 
due  to  nephritis,  56;  importance  of,  in 
pyelitis,  86;  importance  of,  in  tubercu- 
losis of  kidney,  115. 

Freud,  classification  of  the  neuroses  by,  519; 
psychoanalytic  method  employed  by, 
in  treatment  of  psychic  disorders, 
572,  574. 

Friedreich,  paramyoclonus  multiplex  first 
described  by,  659. 

Friedreich's  ataxia,  214;  d(;finition  of, 
214;  diagnosis  of,  217;  diagnosis  be- 
tween, and  hereditary  cerebellar  ataxia, 
514;  etiological  factors  in,  214;  pathologi- 
cal anatomy  of,  217;  symptomatology  of, 
215;  treatment  of,  218. 

Friedreich's  foot,  216. 

Frolich's  syndrome,  443. 

Frontal  lobe;  localizing  symptoms  of 
brain  tumor  in,  438. 

Fruit,  method  of  protecting,  against 
cholera,  829. 

Fumigation,  as  a  means  of  destroying  mos- 
quitoes, 735. 

"Function  transference."  See  Tendon 
grafting. 

Functional  kidney  tests,  value  of,  23,  35. 

Functional  neuroses  of  the  bladder. 
See  Bladder. 

Gait,  disturbance  of,  in  acute  hemorrhagic 
superior  polioencephalitis,  406;  disturb- 
ance of,  in  cerebral  diplegia  type  of  the 
cerebral  palsies  of  children,  411;  dis- 
turbance of,  in  Friedreich's  ataxia,  215; 
disturbance  of,  in  hereditary  cerebellar 
ataxia,  217;  disturbance  of,  in  spastic 
spinal  paralysis,  268;  effect  of  vertigo 
upon,  622. 

Gallic  acid,  use  of,  in  hematuria,  4. 

Galvanization  of  spine,  methods  of,  in  tabes, 
202. 

Galvanocautery,  use  of,  in  treatment  of 
retention  due  to  chronic  prostatitis, 
168. 

Gangosa,  864;  preventive  measures  in, 
865;  remedial  measures  in,  865. 

Gasserian  operation,  for  relief  of  trigeminal 
neuralgia,  353. 

Gastric  crises,  in  tabes,  191;  treatment  of, 
197. 


Gastric  disturbances,  as  a  symptom  of 
acute  nephritis,  63. 

Gastric  indigestion,  as  a  cause  of  enuresis, 
132. 

Gastric  lavage,  employment  of,  for  relief 
of  gastric  disturbances  in  acute  nephri- 
tis, 63;  for  relief  of  headache  due  to 
toxemia,  610;  for  relief  of  uremic 
vomiting,  54. 

Gastric  sedatives,  use  of,  limited  in  gastric 
disturbances  in  acute  nephritis,  64. 

Gastrodiscus  HOMiNis,  780;  pathology  of, 
781. 

Gastrointestinal  disturbance,  accom- 
panying pyelitis,  94;  as  predisposing 
(iause  of  (!holera,  829. 

Gastrointestinal  headache,  611. 

Gastrointestinal  tract,  importance  of 
attention  to,  in  beri-beri,  853. 

Gelatin  foods,  use  of,  in  tuberculous 
kidney,  117. 

Gerhardt's  sign,  diagnostic  value  of,  in 
compression  bulbar  paralysis,  501. 

Gerlier's  disease,  vertigo  as  a  symptom 
of,  624. 

German  method,  for  prophylactic  adminis- 
tration of  quinin,  737. 

Giddiness.    See  Vertigo. 

Giemsa  and  Schaudinn,  on  absorption 
of  quinin,  718;  experiments  by,  on 
dilution  of  quinin,  722. 

Gin,  use  of,  dangerous  in  nephritis,  49. 

Glandular  symptoms,  of  hypophyseal 
tumor,  442. 

Glenwood  Springs,  value  of,  in  acute 
myelitis,  228. 

Gliomata  of  brain,  433. 

Glenoin,  use  of,  for  neuralgia  associated 
with  arteriosclerosis,  336. 

Glossal  spasm,  655. 

Glossina  palpalis,  transmission  of  try- 
panosome  fever  and  sleeping  sickness 
by,  743. 

Glossina  palpalis  wellmani,  744. 

Glossopharyngeal  paralysis.  See  Neuri- 
tis of  ninth  nerve. 

Glossopharyngolabial  paralysis.  See 
Bulbar  paralysis,  progressive. 

Glottis,  edema  op.    See  Edema. 

Glycerophosphates,  use  of,  in  tabes,  195. 

Glycosuria,  presence  of,  in  tuberculous 
meningitis,  374. 

Gnathostoma  siamensb,  infection  by,  800. 
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Goat's  milk,  transmission  of  Malta  fever 
by,  839. 

GoDLEWSKi,  on  effect  of  altitude  on  nervous 
conditions,  556. 

Gold  chlorid,  use  of,  in  snake  bite,  682;  of 
no  value  in  spastic  spinal  paralysis,  270. 

GoLDSCHEiDER,  division  of  multiple  neuri- 
tis into  stages  by,  325;  method  for  re- 
education of  ataxic  extremities  elab- 
orated by,  204. 

Goldschmidt's  posterior  urethroscope, 
167. 

GOLDTHWAIT,   PaINTER,   AND  OsOOOD,   rules 

for  recognizing  sacroiliac  sciatica  given 
by,  296. 

Gomenol  oil,  use  of,  by  instillation  in  tuber- 
cular cystitis,  121. 

Gonorrhea,  134:  acute  posterior  urethri- 
tis, 146;  acute  urethral  gonorrhea,  135; 
chronic  gonorrheal  urethritis,  146;  gon- 
orrheal epididymitis,  167;  post-gon- 
orrheal  neuroses,  174;  post-gonorrheal 
urethritis,   174;  urethral  stricture,   168. 

Gonorrhea,  acute  urethral,  134;  abor- 
tive treatment  of,  137;  cases  of,  suited 
to  repressive  treatment,  143;  choice  of 
methods  in  repressive  treatment,  143; 
definition  of,  136;  diet  in,  138;  expectant 
treatment  of,  148;  instructions  to  pa- 
tients suffering  from,  142;  internal  med- 
ication for,  139;  local  treatment  for, 
143;  preventive  treatment  for,  136;  re- 
pressive treatment  for,  137;  treatment 
of  acute  posterior  urethritis  complicat- 
ing, 146;  treatment  of  complications  in, 
148;  treatment  of,  in  general,  147. 

Gonorrhea  bags,  138. 

Gonorrheal  cystitis.    .See  ('ystitis. 

Gonorrheal  epididymitis,  1.50;  local  ap- 
plications in,  151;  operation  for,  152; 
posture  in  treatment  of,  150;  prophy- 
laxis against,  150;  treatment  of  declining 
stages  in,  152;  treatment  of,  in  general, 
151;  treatment  of  recurrence  of,  152; 
vaccine  therapy  for,  151. 

Gonorrheal  myelitis,  224;  treatment  of, 
228. 

Gonorrheal  urethritis,  chronic,  153; 
definition  of,  135;  dilatation  of  urethra 
for  relief  of,  161;  injections  for,  155;  in- 
stillations for,  159;  irrigations  for,  157; 
local  treatment  of,  154;  massage  of 
prostate    gland    for   relief  of,  161,  163; 


medicinal  treatment  for,  154;  operation 
for,  166;  periods  in,  136;  rectal  douche 
for,  165;  treatment  of,  in  general,  153; 
treatment  of  jjost-gonorrheal  form  of, 
164;  urethroscopic  treatment  of,  166. 
Gordon   sion,   presence  of,   in  traumatic 

hematoma,  366. 
GoRfJAs,  on  destruction  of  the  Anopheles 
mosquito,  729;  extermination  of  yellow 
fever  by,  in  Havana,  857;  on  quinin  as 
a  prophylactic,  735. 
GouNDoo,  868. 

Gout,  in  cau.sation  of  multiple  neuritis,  321; 
oxaluria  jussociateil  with,  S;  as  a  pre- 
disposing cause  of  neuralgia,  337. 
Grand  mal,  633. 

Granville,     mortimer,     reeducation     of 
ataxic   extremities  in   tabes  first  sug- 
gested by,  204. 
Ground  itch,  793. 
Guaiacol,    applications   of,    in    gonorrheal 

epididymitis,  152. 
Guaiacol  and  glycerin,  applications  of,  in 

gonorrheal  epididymitis,  152. 
Guinea  wor.m.    See  Dracunculus  medinen- 

sis. 
Guiteras,  tincture  of  chlorid  of  iron  rec- 
ommended by,  for  relief  of  bloody  vomit 
in  yellow  fever,  856. 
GuMMATA,  extradural,  symptoms  of,  272. 
Gummatoits  infiltration  op  the  spinal 

cord,  symptoms  of,  271. 
GuMMATors  .NKOPLASM.    iSe*  Brain  tumors. 
Guyon  instillation,  UK). 
Gymnastics,  of  abdominal  muscles  for  re- 
lief of  constipation  in  neurasthenia,  566; 
in    after-treatment    of    anterior    poUo- 
myelitis,   242;   in   amyotrophic    lateral 
sclerosis,  2.59;  in  paralysis  following  (*<«ro- 
bral  palsies  of  infants,  413;  in  pmgrea- 
sive   neural   muscular  dystrophy,   266; 
in  prophylaxis  of  cerebral  hemorrhage, 
391;    value   of,    during   adoloscence   in 
prophylaxis  of  the  neuroses,  628. 

Habit  choreas,  664. 

Haffkine's  method,  of  inoculation  agBinst 
cholera,  829. 

Haffkine's  prophylactic  against  plague,  823. 

Half  baths,  warm,  use  of,  for  relief  of  lan- 
cinating pains  in  tnl>es.  200. 

Hall,  H.  J.,  use  of  occupation  cure  for 
neurasthenia  by,  553. 
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Hallucinations,  in  progressive  paralysis 
of  the  insan(>,  41)0. 

Hallucinatory  excitement,  attacks  of, 
in  progressive  paralysis  of  the  insane, 
493. 

Harmonic,  cases  of  enuresis  treated  by 
circumcision  reported  by,  130. 

Headache,  in  dementia  precox,  615;  due 
to  use  of  erythrol  tetranitrate  in  chronic 
interstitial  nephritis,  71;  due  to  use  of 
nitroglycerin  in  chronic  interstitial  neph- 
ritis, 71;  measures  for  relief  of,  in  brain 
tumor,  447;  as  a  premonitory  symptom 
of  cerebral  hemorrhage,  389;  as  a  symp- 
tom of  acute  cerebral  meningitis,  368, 
369;  as  symptom  of  acute  nephritis,  63; 
as  a  symptom  of  basilar  syphilitic  menin- 
gitis, 473;  as  a  sjnnptom  of  brain  tumor, 
435;  as  a  symptom  of  cerebral  abscess, 
420;  as  a  symptom  of  cerebral  throm- 
bosis, 399;  as  a  symptom  of  chlorosis, 
611;  as  a  symptom  of  chronic  interstitial 
nephritis,  72;  as  a  symptom  of  echino- 
coccus  cerebri,  461;  as  a  symptom  of 
leukemia,  611;  as  a  symptom  of  neuras- 
thenia, 565;  as  a  symptom  of  pachy- 
meningitis interna  hemorrhagica,  363; 
as  a  symptom  of  syphilitic  meningitis, 
607;  as  a  symptom  of  toxemias  and  gen- 
eral diseases,  610;  as  a  symptom  of 
tuberculous  meningitis,  374,  607;  due 
to  uremia,  54. 

Headache,  diabetic,  611. 

Headache,  frontal,  as  a  symptom  of 
brain  tumor  in  frontal  lobe,  438. 

Headache,  gastrointestinal,  611. 

Headache,  localized,  as  a  symptom  of 
brain  tumor  in  parietal  lobe,  439. 

Headache  mixtures,  use  of,  in  sea-sickness, 
626. 

Headaches,  bone  and  periosteal,  602. 

Headaches,  cervical  sympathetic,  599. 

Headaches,  due  to  high  blood  pressure, 
48. 

Headaches  of  extracerebral  nature, 
597:  bone  and  periosteal  headache,  603; 
cervical  sympathetic  headache,  599;  ear 
disease  headaches,  603 ;  indurative  head- 
ache, 603 ;  myositis  headache,  603 ;  nasal 
and  frontal  sinus  headaches,  602;  neu- 
ralgias, 597;  neurotic  muscle  headache, 
700;  reflex  tenderness  of  scalp,  599. 

Headaches,  hysterical,  614. 


Headaches  of  intracerebral  nature, 
608;  brain  tumor,  608;  hydrocephalus, 
609. 

Headaches,  nephritic,  610. 

Headaches,  neurasthenic,  613. 

Headaches,  post-infectious,  612. 

Headaches,  psychogenic  and  psychotic, 
613;  definition  of,  613;  in  cyclothymia, 
614;  in  dementia  precox,  615;  in  hys- 
teria, 614;  in  neurasthenia,  613. 

Headaches,  syphilitic,  612. 

Health  resorts,  advantages  of,  in  prophy- 
laxis of  cerebral  hemorrhage,  391 ;  benefit 
from,  in  treatment  of  acute  myelitis,  228. 

Heanley,  unnamed  fluke  described  by, 
781. 

Heart,  necessity  for  attention  to,  in  chorea 
minor,  663. 

Heat,  as  cause  of  sunstroke,  672;  local  ap- 
plication of,  in  after-treatment  of  an- 
terior poliomyelitis,  240;  local  applica- 
tion of,  in  renal  colic,  102;  loss  of,  from 
body,  674. 

Heat,  dry,  application  of,  in  akatama,  863; 
application  of,  to  extremities  in  acute 
myelitis,  226. 

Heat,  tropical,  effect  of,  upon  white  men, 
669. 

Heat  stroke.    See  Insolation. 

Helmitol.    See  Urotropin. 

Heloderma,  poison  of,  683. 

Hematoma,  traumatic,  364;  diagnosis  of, 
366;  pathology  of,  364;  symptoms  of, 
365;  treatment  of,  366. 

Hematoporphyrinuria,  4;  causes  of,  5; 
treatment  of,  6. 

Hematuria,  4. 

Hematuria,  endemic.  See  Endemic  hema- 
turia. 

Hemianesthesia,  significance  of,  in  trau- 
matic hematoma,  365. 

Hemianopsia,  significance  of,  in  traumatic 
hematoma,  365. 

Hemicrania.    See  Migraine,  ophthalmic. 

Hemiplegia,  as  a  symptom  of  acute  hem- 
orrhagic superior  polioencephalitis,  406; 
as  a  symptom  of  cerebral  embolism,  401 ; 
as  a  symptom  of  cerebral  thrombosis, 
395;  as  a  symptom  of  cerebral  throm- 
bosis, treatment  of,  399;  as  a  symptom 
of  tuberculous  meningitis,  375. 

Hemiplegia,  syphilitic.  See  Syphilitic 
hemiplegia. 
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HeMIPLEGIC    type    of   the    cerebral    PAIy- 

siES  OF  children,  410. 

Hemisphere  of  brain,  left,  diagnosis  of 
tumors  in,  440. 

Hemisphere  of  brain,  right,  diagnosis  of 
tumor  in,  437. 

Hemogixjbinuria,  4;  treatment  of,  5. 

Hemoglobinuria,  intermittent,  7. 

Hemoglobinuria,  paroxysmal,  6. 

Hemoglobinuria  due  to  quinin,  725. 

Hemoptysis,  endemic.  See  Endemic  hem- 
optysis. 

Hemorrhage,  danger  from,  after  operation 
for  brain  tumor,  452. 

Hemorrhage  in  brain.  See  Cerebral 
hemorrhage. 

Hemorrhagic  diatheses,  as  a  factor  in 
cerebral  hemorrhage,  389. 

Hemorrhagic  nephritis.  See  Nephritis, 
hemorrhagic. 

Hemostatics,  use  of,  in  hematuria,  4. 

Henpuye.    See  Goundoo. 

Henschen,  S.  E.,  contraindications  to  op- 
eration in  cerebral  abscess,  given  by, 
423;  rules  given  by,  for  operation  on 
brain  tumors,  452. 

Henschen's  method  of  giving  mercury  in 
brain  syphilis,  480. 

Hepatic  amebiasis.  See  Amebiasis,  hep- 
atic. 

Hepatic  distomiasis,  779;  preventive  meas- 
ures in,  780;  remedial  measures  in,  780; 
varieties  of,  779. 

Hereditary  cerebellar  ataxia,  513;  dif- 
ferential diagnosis  of,  514;  etiology, 
513;  introduction  to  subject  of, 
513;  pathology  of,  513;  prognosis  in, 
514;  symptoms  of,  614;  treatment  of, 
514. 

Hereditary  spinal  ataxia.  See  Fried- 
reich's ataxia. 

Heredity,  in  causation  of  epilepsy,  641;  in 
causation  of  myotonia  congenita,  267; 
in  causation  of  the  neuroses,  250;  in 
causation  of  syphilis,  181;  no  influence 
from,  in  causation  of  leprosy,  810. 

H^r^do-ataxie  c^r^belleuse.  See  He- 
reditary cerebellar  ataxia. 

Herpes  zoster,  358;  definition  of,  358;  late 
pain  in,  359;  local  treatment  for,  359; 
treatment  of,  as  to  cause,  359. 

Hertoohe,  effect  of  thyroid  gland  on 
enuresis  first  observed  by,  131. 


Herxheimer  reaction,  significancp  of,  in 
treatment  of  syphilis  with  arsono- 
benzol,  482. 

HeTEROPHYES  HETEROPHYE8,  781, 

Hexamethylamin.    See  Urotropin. 

High  dilution,  iidvantAges  of,  in  qtiinin 
used  for  tropical  malaria,  722;  in  atoxyl 
used  in  trypanosomiasis,  745. 

Hill  diarrhea,  862;  remedial  measures, 
863. 

Histoplasmosis,  757. 

Hoffman's  anodjme,  use  of,  as  stimulant  in 
cerebral  anemia,  382;  as  stimulant  in 
curare  poisoning,  694. 

Home  treatment  of  neurasthenia  and 
psychasthenia,  561. 

HooKWOR-M  disease,  791 ;  manner  of  infec- 
tion with,  792;  preventive  measures  in, 
794;  remedial  measures  in,  793;  varieties 
of  parasites  causing,  791. 

Horse  serum.    See  Serum. 

Horseback  riding,  employment  of,  in 
prophylaxis  of  chronic  h>'peremia  of 
brain,  387. 

Hospitals,  special,  treatment  of  bubonic 
plague  in,  undesirable,  826. 

Hospital  treatment,  of  neurasthenia  and 
psycha-sthonia,  5()1. 

Hot  applications.    Stc  .Applications,  hot. 

Hot  springs  of  Arkansas,  value  of,  in  acute 
myelitis,  22S. 

Hot  springs  of  Virginia,  value  of,  in  acute 
myohtis,  22S. 

Hot  water  bag,  use  of,  in  gonorrheal  epi- 
didymitis, 152;  in  nniltiple  neuritis,  326; 
for  relief  of  backache  in  acute  nephritis, 
63;  for  relief  of  pain  in  nephritis,  88;  for 
relief  of  pain  in  rheumatic  or  idiopathic 
cases  of  facial  paralysis,  311;  in  renal 
colic,  102;  in  syncope,  due  to  cerebral 
thrombosis,  398. 

Hot  water  bottle.    See  Hot  water  bag. 

Howard,  L.  ().,  me:uHuro«  pmpoftcd  by,  as 
protection  iigainst  fleas,  S25. 

Huguenin,  methml  of  brain  puncture 
for  hydroi-ephalus  rccomnicndcd  by, 
465. 

Hunt,  Ramsay,  thcor>'  advanced  by,  con- 
cerning facial  nor\*e,  311. 

Huntington  chorea.  See  Chorea,  drgen- 
erat  ive. 

Hunyadl  water,  u.so  of,  in  cerebral  hyper- 
oiuiii,  ;iH<i;  in  nephritis,  82. 
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Hydrastis  canadensis,  use  of  mixture  con- 
taining, in  vesical  crises  of  tabes,  197 ;  use 
of,  for  relief  of  vesical  disturbance  in 
tabes,  198. 

Hydrocephalus,  462;  acquired  form  of, 
463;  congenital  form  of,  462;  diagnosis 
between,  and  brain  tumor,  436;  idio- 
pathic internal  hydrocephalus,  see  Se- 
rous meningitis;  introduction  to  subject 
of,  462;  serous  meningitis  a  form  of,  468. 

Hydrocephalus,  acquired,  463;  brain 
puncture  for,  465;  diagnosis  of,  463; 
etiology  of,  463;  external  remedies  for, 
465;  internal  remedies  for,  465;  lumbar 
puncture  for,  468;  prognosis  in,  464; 
treatment  of,  464;  ventricular  puncture 
for,  466. 

Hydrocephalus,  congenital,  462;  braiii 
puncture  for  relief  of,  465;  diagnosis  of, 
462;  etiology  of,  462;  external  remedies 
for,  465 ;  internal  remedies  for,  465 ;  lum- 
bar puncture  for  relief  of,  468;  treatment 
for,  464;  ventricular  puncture,  466. 

Hydrocephalus,  idiopathic  internal. 
See  Meningitis,  serous. 

Hydrochloric  acid,  destruction  of  cholera 
germ  by,  829. 

Hydrochloric  acid,  dilute,  use  of,  in  oxa- 
luria,  8;  in  tabes,  213. 

Hydrocyanic  acid,  use  of,  in  destruction  of 
mosquitoes,  735. 

Hydrogen  diozid.     See  Hydrogen  peroxid. 

Hydrogen  ion,  cholera  germ  susceptible 
to,  829. 

Hydrogen  peroxid,  use  of,  for  cleansing 
preputial  cavity  in  acute  gonorrhea,  138; 
as  disinfectant  wash  in  balanoposthitis 
complicating  acute  gonorrhea,  149;  for 
irrigation  of  large  intestine  in  intestinal 
amebiasis,  709;  as  spray  for  disinfection 
of  mucous  membranes  in  anterior  polio- 
myelitis, 237. 

Hydronephrosis,  96;  treatment  of,  97. 

Hydrotherapeutic  measures,  external,  un- 
called for,  in  apyrexial  heat  exhaustion, 
679. 

Hydrotherapeutic  measures,  internal,  use 
of,  in  apyrexial  heat  exhaustion,  679. 

Hydrotherapy,  use  of,  in  acquired  spinal 
progressive  muscular  atrophy,  248;  in 
acute  hemorrhagic  inferior  polioenceph- 
alitis, to  allay  nervous  excitement,  408; 
in  chronic  myelitis,  231;  in  chronic  pro- 


gressive bulbar  paralysis,  252;  for  con- 
trol of  temperature  in  Malta  fever,  839; 
for  epilepsy,  646;  for  insolation,  678;  in 
late  stages  .of  acute  hemorrhagic  en- 
cephalitis, 406;  in  malarial  fever,  727; 
in  progressive  bulbar  paralysis,  499;  for 
relief  of  cardiac  palpitation  in  neuras- 
thenia, 568;  for  relief  of  headache  due 
to  hydrocephalus,  609;  for  relief  of 
insomnia  due  to  cerebral  abscess,  423; 
for  relief  of  restlessness  in  neurasthenia, 
567;  for  relief  of  restlessness  and  in- 
somnia in  chorea  minor,  663;  in  spinal 
syphilis,  274;  in  tabes,  200. 

Hydrotherapy,  soothing,  use  of,  in  neuras- 
thenia and  psychasthenia,  546. 

Hygienic  causes  of  enuresis,  126,  127. 

Hygienic  measures,  employed,  in  beri-beri, 
853;  in  brain  tumor,  447;  in  cerebral 
hemorrhage,  391 ;  in  cerebral  hyperemia, 
384;  in  chronic  cerebral  hyperemia,  387; 
in  endemic  hematuria,  785;  in  hydro- 
cephalus, 464;  in  intestinal  amebiasis, 
708;  in  kubisagari,  861;  against  leprosy, 
813,  815;  in  oriental  sore,  756;  in  prep- 
aration for  psychotherapy,  572;  in  pro- 
gressive bulbar  paralysis,  499;  in  prophy- 
laxis against  malaria,  738;  in  prophy- 
laxis of  the  neuroses  in  childhood,  522 ;  in 
prophylaxis  of  sunstroke,  676;  for  relief 
of  enuresis,  132;  in  treatment  of  malaria, 
728;  in  treatment  of  the  neuroses,  528. 

Hymenolepsis  diminuta,  777. 

Hymenolepsis  nana,  777. 

Hyoscin,  hypodermic  use  of,  for  relief  of 
restlessness  in  neurasthenia,  567 ;  use  of, 
for  relief  of  insomnia  in  neurasthenia, 
565. 

Hyoscin  hydrobromate,  use  of,  in  paraly- 
sis agitans,  666. 

Hyoscyamin,  hypodermic  use  of,  for  attacks 
of  excitement  in  progressive  paralysis 
of  the  insane,  493. 

Hyoscyamus,  use  of,  in  colon  bacilluria,  128; 
in  endemic  hematuria,  784;  to  lessen 
irritability  of  bladder  in  tuberculous 
kidney,  117;  for  relief  of  vesical  disturb- 
ance in  tabes,  198;  in  treatment  of  enu- 
resis, 133. 

Hyperacidity  of  urine,  as  a  cause  of  enu- 
resis, 128. 

Hyperacusis,  as  a  symptom  of  neurasthe- 
nia, 568. 
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Hyperemia  of  brain,  383;  active  cerebral 
hyperemia,  383;  introduction  to  subject 
of,  383;  passive  cerebral  hyperemia,  383; 
prognosis  in,  384;  prophylaxis  against, 
384;  symptomatic  treatment  of,  386; 
symptoms  of,  384;  treatment  of  active 
hjrperemia,  385;  treatment  of  chronic 
hyperemia,  387;  withdrawal  of  blood  in, 
386. 

Hyperemia  of  brain,  chronic,  387. 

Hyperesthesia  of  special  senses,  as  a 
symptom  of  acute  cerebral  meningitis, 
369;  as  a  symptom  of  pachymeningitis 
interna  hemorrhagica,  363;  as  a  symp- 
tom of  tuberculous  meningitis,  374. 

Hyperpyrexial  fever,  868;  remedial 
measures  in,  869. 

Hypertension,  accompanying  pyelitis,  94; 
in  chronic  interstitial  nephritis,  69;  in 
nephritis,  18,  20;  significance  of,  asso- 
ciated with  amyloid  kidney,  81;  treat- 
ment of,  in  nephritis,  45. 

Hypertrophy  of  heart.  See  Cardiac 
hypertrophy. 

Hypnotic  suggestion,  as  a  form  of  psycho- 
therapy, 570;  principle  of,  571;  for  reUef 
of  enuresis,  134. 

Hypnotics,  use  of,  in  neurasthenia,  559,  564; 
objections  to,  for  relief  of  nocturnal 
dyspnea  in  chronic  interstitial  nephritis, 
72;  for  relief  of  insomnia  due  to  cerebral 
abscess,  423;  for  relief  of  insomnia  due 
to  chronic  cerebral  hyperemia,  387. 

Hypochondria,  associated  with  progressive 
paralysis  of  the  insane,  493. 

Hypodermoclysis,  administration  of  quinin 
by,  in  malaria,  721;  administration  of 
quinin  by,  in  pernicious  malaria,  727; 
use  of,  for  relief  of  anuria  in  nephro- 
lithiasis, 107.- 

Hypoglossus  paralysis.  See  Neuritis  of 
twelfth  cranial  nerve. 

Hjrpophyseal  extract,  use  of,  in  myasthenia 
gravis,  .507. 

Hypophysis,  preparations  of,  use  of,  as  di- 
uretic in  nephritis,  50. 

Hypophysis,  tumors  of,  localizing  symp- 
toms of,  442. 

Hypostatic  pneumonia.     See  Pneumonia. 

Hysteria,  treatment  of,  581;  as.sociation 
of,  with  impulse  of  reproduction  and  the 
struggle  for  existence,  587;  delusions  in, 
584;  exaggeration  of  existing  conditions 


in,  584;  hallucinations  in,  584;  narrowing 
of  field  of  (•on.scioiisno»<s  in,  584;  physical 
adjuncts  to  treatment  of,  589;  psycho- 
analysis in  treatment  of,  588;  reeduca- 
tion in  treatment  of,  588;  resemblance 
between,  and  dementia  precox,  583;  re- 
semblance betwwn,  and  fet4>le-minded- 
ness,  586;  symptoms  resembling,  in 
brain  tumor,  459. 

Hysterical  attacks,  accompanying  chron- 
ic progressive  bulbar  paralysis,  253. 

Hysterical  vertigoes,  630. 

Ice,  application  of,  to  head  in  reaction  stage 
of  Asiatic  cholera,  H:J6;  apphcation  of, 
to  spine  in  strophanthus  poisoning,  6ft5; 
use  of,  in  acute  ophthalmoplegia,  508;  use 
of,  in  apoplectic  form  of  vestibular  ver- 
tigo, 628;  use  of,  in  cerebral  hemorrhage, 
391;  use  of,  for  control  of  vomiting  in 
blackwater  fever,  741 ;  u-se  of,  for  control 
of  vomiting  due  to  brain  tumor,  448; 
use  of,  for  control  of  vomiting  in  trop- 
ical relapsing  fever,  760;  use  of,  in  mi- 
graine, 594;  use  of,  in  pachymeningitis 
interna  hemorrhagica,  264;  use  of,  for 
rehef  of  gjistric  crises  in  tabes,  197; 
use  of,  for  relief  of  pain  in  pyelitis,  88. 

Ice  bag,  application  of,  to  buboes  in  plague, 
827;  use  of,  in  acute  cerebral  menin- 
gitis, 372;  use  of,  in  acute  hemorrhagic 
encephalitis,  405;  use  of,  in  acute  mye- 
litis, 225;  u-se  of,  in  anterior  |)oliomyeli- 
tis,  Xi7;  use  of,  in  gonorrheal  epiditly- 
mitis,  152;  u.se  of,  for  n-lief  of  cunliiir 
symptoms  in  chronic  |)rogri'S8ive  bulbar 
paralysis,  25;{;  us<'  of,  in  n«nal  rolir,  103. 

Ice  cap,  use  of,  in  cerebral  hyi)en«niia,  3S5; 
in  malarial  fever.  727;  for  n'lief  of  head- 
ache in  cerebral  alwcess,  42^^. 

Ice  packs,  use  of,  for  insolatitm,  678;  for  n>» 
lief  of  pain  in  plagtie,  S27. 

Ichthyol,  use  (tf,  in  le|>r<wy,  H16. 

Ichthyol  ointment,  use  of,  in  herpcn  lostcr, 
359. 

Imitative  chorra,  664. 

Immunity,  acquire*!  by  mt«  to  plague,  S20; 
<»stablishment  of,  in  oriental  wire,  757; 
to  plague  due  to  iniNMilation,  H23;  du- 
ration of,  to  plague,  S24. 

Imperial  drink,  u.-w  «)f.  in  pyelitis,  89;  for 
relief  of  anuria  due  to  nephroUthiasitf, 
107. 
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Impotence,  178;  in  spinal  syphilis,  271. 

Incision,  cniployinont  of,  for  drainage  in 
uremia  with  edema  of  extremities,  53; 
employment  of,  to  relieve  edema  of  ex- 
tremities in  acute  nephritis,  62;  indica- 
tions for,  in  abscess  of  urethral  glands 
complicating  acute  gonorrhea,  148;  in- 
dications for,  in  periurethral  abscess 
compUcating  acute  gonorrhea,  148. 

Incision  of  bites,  by  poisonous  arthropods, 
685. 

Incision  of  buboes,  in  plague,  827. 

Incision,  intradural.  See  Intradural  inci- 
sion. 

Incision  and  sucking  of  wound,  in  curare 
poisoning,  694. 

Incompleteness,  sensations  of,  as  charac- 
teristic symptom  of  psychasthenia,  518. 

Indicanuria,  as  a  cause  of  pain  in  bladder, 
122. 

Indigo  carmin  test,  for  functional  power 
of  kidney,  24. 

Individual  prophylaxis,  in  Asiatic  chol- 
era, 828. 

Individualization,  in  treatment  of  epi- 
lepsy, 644,  645. 

Indurative  headaches.    See  Myositis. 

Infancy,  prophylaxis  against  the  neuroses 
in,  521. 

Infantile  cachexia  in  Brazil,  752. 

Infantile  cerebral  paralysis.  See  Cere- 
bral palsies  of  children. 

Infantile  palsy  of  cerebellar  type,  512. 

Infantile  paralysis.    See  Poliomyelitis. 

Infantile  pseudobulbar  palsy.  See 
Pseudobulbar  palsy. 

Infantile  splenic  anemia,  755. 

Infected  material,  particles  from,  as  a 
cause  of  cerebral  embolism,  400. 

Infection  theory,  of  beri-beri,  849. 

Infections,  causing  nephritis,  57;  causing 
neuralgia,  337;  extension  of,  causing 
secondary  sinus  thrombosis,  426;  treat- 
ment of,  for  prevention  of  multiple  neu- 
ritis, 325. 

Infections,  acute,  causing  nephritis,  57; 
causing  neuritis  of  third,  fourth,  and 
sixth  nerves,  308. 

Infections,  chronic,  causing  nephritis,  57. 

Infectious  diseases,  in  causation  of  acute 
myelitis,  220;  in  causation  of  acute  oph- 
thalmoplegia, 508;  in  causation  of  cere- 
bral hemorrhage,  388;  in  causation  of 


facial  paralysis  ji.ssoeiated  with  disease 
of  temporal  bone,  311;  in  causation  of 
marantic  sinus  thrombosis,  426;  in  causa- 
tion of  myotonia  congenita,  267;  in 
causation  of  pyelitis,  95;  in  causation  of 
sciatica,  298;  in  causation  of  serous 
meningitis,  468;  in  causation  of  syringo- 
myelia, 277;  hemoglobinuria  associated 
with,  4;  relation  between,  and  anterior 
poliomyelitis,  235 ;  relation  between,  and 
Friedreich's  ataxia,  214. 

Infectious  diseases,  acute,  in  causation 
of  acute  hemorrhagic  encephalitis,  404; 
in  causation  of  multiple  neuritis,  322;  in 
causation  of  multiple  sclerosis,  280. 

Infectious  diseases,  chronic,  in  causation 
of  neuritis,  322. 

Infectious  sinus  thrombosis,  427;  etiol- 
ogy of,  427;  microorganisms  present  in, 
427;  pathology  of,  428;  prognosis  of, 
429;  prophylaxis  against,  429;  symp- 
toms of,  428;  surgical  treatment  of,  429. 

Inflammation  of  soft  cerebral  mem- 
branes, 367;  acute  cerebral  meningitis, 
368;  chronic  cerebral  meningitis,  378; 
epidemic  cerebrospinal  meningitis,  373; 
introduction  to  subject,  367;  micro- 
organisms present  in,  368;  tuberculous 
meningitis,  373. 

Infraorbital  foramen,  alcohol  injection 
at,  for  relief  of  trigeminal  neuralgia,  344. 

Injection,  hypodermic,  administration  of 
quinin  by,  723;  of  arsenobenzol,  in  de- 
struction of  filaria  Bancroft  i,  788;  of 
caffein  in  nephritis,  50;  of  Calmette's 
serum  in  snake  bite,  682;  of  Rogers' 
hypertonic  solution  in  Asiatic  cholera, 
834. 

Injection,  intramuscular,  administration  of 
quinin  by,  723;  of  arsenobenzol  in  trop- 
ical relapsing  fever,  760;  of  atoxyl  in 
kala-azar,  754;  of  caffein  salts  in  neph- 
ritis, 50;  of  mercury  in  brain  syphilis, 
479;  method  of  giving  mercury  by,  in 
brain  syphilis,  480;  of  quinin  in  acid 
solution  in  kala-azar,  754. 

Injection,  intraperitoneal,  of  normal  saline 
solution  in  Asiatic  cholera,  834;  of 
Rogers'  hypertonic  solution  in  Asiatic 
cholera,  834. 

Injection,  intravenous,  of  arsenobenzol,  for 
destruction  of  filaria  Bancrofti,  788;  of 
arsenobenzol  in  syphilis,  483;  of  arseno- 
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benzol  in  tabes,  194;  of  arscnobenzol  in 
tropical  relapsing  fever,  759;  of  atoxyl 
in  destruction  of  filaria  Bancrofti,  788; 
of  Calmctte's  serum  in  snake  bite,  682; 
in  Fischer's  method  of  reUeving  anuria, 
838;  of  saline  solution  in  sunstroke,  678; 
of  Schlippe's  salt  in  trypanosomiasis, 
747;  of  tartar  emetic  in  trypanosomiasis, 
747;  use  of  quinin  by,  suggested  in  kala- 
azar,  754. 

Injection  into  nerve  trunk,  for  relief  of  pain 
in  sciatica,  300;  cases  benefited  by,  300; 
place  to  inject  in,  301;  results  of,  303; 
solutions  for  injection  by,  300;  technique 
of,  303. 

Injection,  rectal,  administration  of  quinin 
by,  721,  724;  in  Fischer's  method  of  re- 
lieving anuria,  838. 

Injections,  alcoholic.  See  Alcohol  injec- 
tions. 

Injections,  epidural,  use  of,  for  relief  of  pain 
in  sciatica,  296,  300. 

Injections,  rectal,  of  saline  solutions  in 
Asiatic  cholera,  833;  of  saline  solution 
in  sunstroke,  678. 

Injections,  subarachnoid,  use  of  cocain  by, 
in  radicular  sciatica,  296. 

Injections,  urethral,  use  of,  in  chronic  gon- 
orrheal urethritis,  155. 

Inoculation,  as  protection  against  cholera, 
829;  as  protection  against  plague,  823. 

Insane,  progressive  paralysis  in,  489; 
differential  diagnosis  in,  491;  etiology 
of,  489;  hygienic  measures  in,  493;  path- 
ology of,  489;  physical  signs  of,  490; 
prognosis  in,  491;  prophylaxis  against, 
492;  stages  of,  490;  symptoms  of,  489; 
treatment  of,  492. 

Insects,  possibility  of  beri-beri  being  trans- 
mitted by,  849;  transmission  of  leprosy 
by,  811. 

Insolation,  672;  classification  of,  672;  defi- 
nition of,  672;  etiology  of,  672;  prophy- 
laxis against,  676;  synonyms  for,  672; 
treatment  of,  677. 

Insomnia,  dietetic  treatment  of,  in  neuras- 
thenia, 564;  due  to  use  of  caflfein  in 
nephritis,  50;  physical  agents  for  relief 
of,  in  neurasthenia,  564;r(>lief  of,  in  brain 
tumor,  447;  relief  of,  in  cerebral  ab- 
scess, 423;  relief  of,  in  cerebral  anemia, 
383;  relief  of,  in  chorea  minor,  663;  re- 
lief of,  in  multiple  neuritis,  327;  relief  of, 


in  neurasthenia,  563;  as  a  symptom  of 
chronic  cerebral  hyiK«n'mia,  387. 

Inspection,  in  diagnoMis  of  brain  tumor, 
444. 

Instillations,  employment  of,  in  chronic 
gonorrheal  urethritis,  159;  technique  of, 
160;  u.se8  of,  161. 

Institution,  treatment  of  epilepsy  in,  645. 

Instructions  to  patients,  for  use  in  acute 
urethral  gonorrhea,  142. 

Instnunents,  a-septic  preservation  of,  1.59; 
employed  in  instillation  of  the  urethra, 
1.59;  lubrication  of,  for  catheterization, 
1.58;  sterilization  of,  for  irrigation  with 
the  catheter,  1.58. 

Intercostal  neuralgia,  treatment  of,  357. 

Internal  secretion  of  kidneys,  13. 

Intestinal  adhesions,  jus  a  cause  of  pain 
in  bladder,  122. 

Inte.stinal  A.MEBIASI.S.  .See  .\mebiasi8,  in- 
testinal. 

Intestinal  antiseptics,  u.se  of,  for  relief  of 
lightning  paias  and  crises  in  tabes,  198. 

Intestinal  autointoxication,  aasociatioii 
of,  with  oxaluria,  7. 

Intestinal  autointoxication,  chronic, 
as  a  cau.se  of  sciatica,  299. 

Inte.stinal  crise.s  in  t.nl>es,  191. 

Intestinal  distomiasis,  7S0;  preventive 
measures  in,  7H2;  remedijd  measures  in, 
782;  species  of,  7S(). 

Intestinal  indujestios,  jus  a  cause  of  enu- 
resis, 132. 

Inte.stinal  pau.\site.s,  jus  a  chxiao  of  enure- 
sis, i;}0. 

Intestinal  scHisTf)soMiAsis,  7S5;  preven- 
tive mejusures  in,  7H<i;  remiHlial  meitsure^ 
in,  785. 

Intestinal  teniabis,  776;  preventive  meas- 
ures in,  779;  remcHlial  measurra  in,  778; 
varieties  of,  77t). 

Intoxication,  bromid.  Srr  Bromid  intox- 
ication. 

Intoxication,  ENDixiKNous,  in  causation 
of  multiple  sclertwis,  2S0. 

Intoxications,  heni«)Ktobinuria  duo  to,  4; 
causing  neunilgiii,  X\7;  rau-sing  neuritis 
of  third,  fourth,  and  sixth  ner\'«»,  :tt)S. 

Intraabdominal  support,  defirienoy  of,  n 
cjui.sc'  of  inovjible  ki<lney,  I. 

Intrackrehral  iiKADAniK,  (WN;  due  to 
brain  tumor,  tiOS;  due  to  hydroceph- 
alus, (M)9. 
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Intracranial  disease,  causing  neuritis  of 
seventh  nerve,  310;  causing  optic  neiu-i- 
tis,  305. 

Intracranial  gasserian  operation,  for  relief 
of  trigeminal  neuralgia,  354. 

Intradural  incision,  of  posterior  spinal 
nerve  roots  in  tabes,  198. 

Intrapelvic  disease,  sciatica  from,  298. 

Intraperitoneal  injection.    See  Injection. 

Intravenous  injection.    See  Injection. 

Intubation,  indications  for,  in  pneumo- 
ga-strie  paralysis,  .320. 

Inunction,  administration  of  quinin  by,  724. 

lodids,  use  of,  in  arteriosclerotic  vertigo, 
624;  in  chronic  cerebral  meningitis  of 
syphilitic  origin,  378;  in  chronic  inter- 
stitial nephritis,  71;  in  chronic  ophthal- 
moplegia, 510;  in  migraine,  595;  in  pro- 
gressive paralysis  of  the  insane,  493;  to 
promote  absorption  after  cerebral  hem- 
orrhage, 393 ;  in  pseudo-bulbar  paralysis, 
504;  in  radicular  sciatica,  295. 

lodin,  external  use  of,  in  cUmatic  buboes,  864. 

lodin,  tincture  of,  use  of,  for  enlargement  of 
spleen  in  malaria,  728;  over  spine  in 
lathyrism,  693. 

Iodoform,  use  of,  as  dressing  for  sores  in 
frambcesia  tropica,  764,  765;  in  tropical 
phagedenic  ulcer,  868. 

Ipecac,  use  of,  in  after-treatment  of  liver 
abscess,  711;  in  dysentery,  708;  in  hep- 
atic abscess,  711;  in  prophylaxis  of 
amebiasis,  710;  in  sprue,  862;  in  ulcera- 
tive colitis  due  to  Balantidium  coli,  762. 

Ipecac,  lethal  action  exerted  by,  on  cul- 
tures of  ameba?,  706. 

Ipoh  Aker,  694. 

Iron,  use  of,  in  after-treatment  of  herpes 
zoster,  359;  in  amyloid  kidney,  81;  in 
epidemic  dropsy,  860;  in  hookworm 
disease,  794;  in  neuritis,  289;  in  occupa- 
tion pareses,  332;  in  optic  neuritis  with- 
out apparent  cause,  306;  to  relieve  ane- 
mia in  acute  nephritis,  63;  in  tabes,  213; 
in  treatment  of  enuresis,  133;  in  treat- 
ment of  nephritis,  27. 

Iron,  salts  of,  use  of,  in  neuralgic  headache, 
598. 

Iron  and  stryclmin,  use  of,  in  neurasthenia, 
558. 

Iron,  tincture  of  chlorid,  use  of,  for  relief 
of  bloody  vomit  in  yellow  fever,  856. 

Irrigating  solutions,  asepsis  of,  159. 


Irrigation  of  bladder,  to  lessen  vesical  irri- 
tabilit}'  in  tuberculous  kidney,  117;  for 
relief  of  endemic  hematuria,  785. 

Irrigations,  rectal,  use  of,  in  tricocephaliasis, 
79S. 

Irrigations,  urethral,  employment  of,  in 
chronic  gonorrheal  urethritis,  157;  in  con- 
nection with  massage  of  prostate,  164. 

Irritation,  symptoms  of,  in  acute  cerebral 
meningitis,  369. 

Irritative  symptoms,  of  brain  tumor,  436. 

Isolation,  indications  for,  in  neurasthenia, 
535;  necessity  for,  in  anterior  polio- 
myeHtis,  237. 

Itching,  in  acute  nephritis  with  uremia,  63. 

Jaboulay,  excision  of  skull  for  relief  of  tri- 
geminal neuralgia  by,  354. 

Jacket,  piaster,  use  of,  in  Friedreich's  ataxia, 
218;  in  sacroiliac  sciatica,  297. 

Jacket,  wooden,  use  of,  in  Friedreich's 
ataxia,  218. 

Jacksonian  epilepsy,  633. 

Jakowleff,  on  cholera  "carriers,"  828. 

Jalap,  use  of,  in  nephritis,  33. 

Jalap,  rhubarb,  and  calomel,  use  of,  in 
cerebral  hyperemia,  386. 

Janet,  classification  of  phobias  by,  518; 
views  held  by,  on  hj^nosis,  570. 

Janet  and  Bernheim,  hypnotic  suggestion 
employed  by,  in  treatment  of  psychic 
disorders,  570. 

Japanese  flood  fever.    See  Shima  mushi. 

Japanese  river  fever.    See  Shima  mushi. 

Jendrassik's  phenomenon,  187. 

Jock-strap,  138,  151. 

Johnson,  James,  on  clothing  as  a  means  of 
protection  against  plague,  825. 

Jugular  vein,  treatment  of,  in  operation 
for  thrombosis  of  lateral  sinus,  430. 

Jung,  association  experiment  employed  by, 
in  psychotherapy,  579;  on  resemblance 
between  hysteria  and  dementia  precox, 
584. 

Juniper  berries,  use  of,  dangerous  in  neph- 
ritis, 49. 

Juvenile  form  of  muscular  dystrophy, 
261. 

Kafindo.    See  Onyalai. 

Kala-azar,  753;  microorganism  causing, 
753;  preventive  measures  in,  755;  reme- 
dial measures  in,  753. 
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Samala,  use  of,  as  substitute  for  male  fern, 
778. 

Kapsammer,  phloridzin  injection  test  mod- 
ified by,  25. 

Katayama  disease,  786. 

Kausch,  W.,  on  ventricular  puncture  for 
relief  of  hydrocephalus,  466. 

Kedani  mite,  692. 

Keen,  W.  W.,  on  operative  treatment  of 
traumatic  hematoma,  366. 

Kernig's  sign,  presence  of,  in  acute  cere- 
bral meningitis,  369;  in  traumatic  hema- 
toma, 365;  in  tuberculous  meningitis, 
374. 

Keye.s  instillator,  160. 

KiDD,  Benjamin,  statistics  given  by,  re- 
garding trade  with  tropics,  670. 

Kidney,  decapsulation  of,  in  acute  neph- 
ritis, 61;  decapsulation  of,  in  toxemia  of 
pregnancy,  83;  internal  secretion  of,  13; 
normal  physiology  of,  10;  substances  ex- 
creted with  difficulty  by,  59,  60. 

Kidney,  amyloid  diseases  of.  See  Amy- 
loid diseases  of  kidney. 

Kidney,  movable,  1;  causes  of,  1;  treat- 
ment of,  3. 

Kidney,  passive  congestion  of,  as  cause 
of  nephritis,  29. 

Kidney  of  pregnancy,  82. 

Kidney,  tuberculous,  112;  complications 
in,  117;  cystoscopic  examination  in  diag- 
nosis of,  114;  diet  for,  116;  early  signs 
of,  113;  hygienic  measures  in  treatment 
of,  115;  modes  of  infection  in,  112;  op- 
eration for,  114;  prophylaxis  against, 
118;  symptomatic  treatment  of,  117; 
treatment  of,  in  general,  112;  tuber- 
culin in  diagnosis  of,  114;  tuberculin  in 
treatment  of,  116;  urine  findings  in 
diagnosis  of,  113;  X-ray  in  diagnosis  of, 
114. 

Kidney  irritants,  avoidance  of,  in  diseases 
predisposing  to  nephritis,  59. 

Kidney  tests,  functional,  value  of,  23. 

Kidneys,  importance  of  attention  to,  in 
yellow  fever,  856;  measures  for  stimu- 
lating action  of,  in  multiple  neuritis  due 
to  lead  poisoning,  325;  pathological  phy.s- 
iology  of,  14. 

Kiliani,  on  results  of  alcohol  injection  for 
trigeminal  neuralgia,  344,  345,  353;  on 
results  of  operation  for  Irigc-minal  neu- 
ralgia, 355. 


Knee-chest  posture,  u«e  of,  for  adminis- 
tration of  enemata  in  intestinal  amebi- 
asis, 709. 

KxEK  jerk.    Sir  Tendon  reflex. 

KoUer's  method,  of  inoculation  against 
cholera,  K:«). 

Kollman  dil.\tor,  162. 

Korner,  mortality  after  operation  for  in- 
fectious thrombosis  report*^!  by,  430; 
statistics  of  mortality  from  o|)eration 
ff)r  cerebral  abscess  publish<><i  by,  424. 

Korsakow's  psych<)si.><,  in  multiple  neuri- 
tis, 323. 

Kousso,  use  of,  n»  substitute  for  male  fern, 
778. 

Koveski,  on  composition  of  sweat  in  neph- 
ritis, 38. 

Kraus's  antitoxic  serum,  rosultM  from,  in 
Asiatic  cholera,  XVI. 

Kryofin,  use  of,  for  relief  of  pain  in  neuritis, 
286. 

KuBisAGARi,  860;  remedial  measureM  in,  861. 

Labarraque's  solution,   u.se  of,   in  colonic 

flushing  for  intestinal  amobia»i»,   710; 

by  rectiun  in  ulcerative  colitis  due  to 

Balantidium  coli,  762. 
Labioglo.h.solaryn(5Eal    paralysis.      Set 

Bulbar  paralysis,  chronic  progressive. 
Labyrinthine  nystagmus,  t)03. 
Labyrinthine  vertigoes,  624. 
Lacertilia,  treatment  of  |Kiisoning  by,  683. 
Lacquer  poi.sonin<j,  693. 
Lagochilascaris  minor,  infection  by,  800. 
Lamalou,  value  of  treatment  at,  in  acute 

myelitis,  228. 
Lancinating  pains,  jw  diagno.xtir  Hign  of 

t.ab<»s,  188;  oiwriitive  nMvi.«*un'«  for  relief 

of,  198;  treatment  of,  IWl.  19K. 
Landoizy    AM)    n^KHiNK.  ftuwioHcapulo- 

liumeral   typ<'  of  nuwculjir  dNTrtmphy, 

first  note<l  by,  261. 
Landry's  PARALYsi.t.  :J2S. 
Larv.*:  and  plants,  tri'atment  of  ittinfcn 

from,  686. 
Laryngeal  rRisB.H.   in  tnlieii,    191;  tn>«t- 

inent  of,  IQ7. 
Lateral  sinus,  thrombosis  or,  opentioa 

for,  729. 
Lathyrism,  693. 
Lathvuis  sativus.  IM>3. 
Lavage  of  blood,  u."**  of,  in  methemoglobl- 
I         nuriu,  5. 
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Lavage  of  colon.    See  Colonic  flushing. 

Lavage,  gastric.    See  Gastric  lavage. 

Lavage,  internal,  for  relief  of  uremic  vomit- 
ing, 54. 

Lavage  of  stomach.    See  Gastric  lavage. 

Laxatives,  use  of,  in  acute  cerebral  menin- 
gitis, 372 ;  in  neuritis,  289. 

Lead  and  opium  wash,  use  of,  for  atripli- 
cism,  693. 

Lead  acetate,  use  of,  in  hematuria,  4;  for 
relief  of  edema  of  glottis  in  acute  neph- 
ritis, 63. 

Lead  poisoning,  headache  as  a  symptom 
of,  610;  treatment  of  multiple  neuritis 
due  to,  324. 

Lecithin,  use  of,  for  relief  of  insomnia  in 
neurasthenia,  565. 

Leeches,  use  of,  in  acute  hemorrhagic  en- 
cephalitis, 405;  in  acute  stage  of  cerebral 
palsies  of  children,  412;  in  anterior  polio- 
myelitis, 237;  in  apoplectic  form  of  ves- 
tibular vertigo,  628;  in  cerebral  hyper- 
emia, 386;  in  facial  paralysis  due  to 
rheumatism,  311;  in  marantic  sinus 
thrombosis,  427;  in  meningitis  interna 
hemorrhagica,  364;  in  neuritis  of  third, 
fourth,  and  sixth  nerves,  308;  for  re- 
lief of  headache  in  acute  cerebral  menin- 
gitis, 372;  for  relief  of  headache  due  to 
brain  tumor,  448;  for  reUef  of  headache 
due  to  cerebral  thrombosis,  399;  for  re- 
lief of  pain  in  cerebral  abscess,  423;  for 
relief  of  pain  in  sciatica,  299. 

Leeches,  injuries  from,  800;  preventive 
measures  for,  801 ;  remedial  measures  for, 
801;  species  eausing  infection,  800. 

Leishmania  donovani,  parasite  causing 
kala-azar,  753. 

Leishmania  infantum,  parasite  causing 
infantile  splenic  anemia,  755. 

Leishmaniasis,  753:  infantile  splenic  ane- 
mia, 755 ;  kala-azar,  753 ;  oriental  sore,756. 

Lemonade,  use  of,  for  relief  of  anuria  due  to 
nephrolithiasis,  107. 

Leprosy,  809;  definition  of,  809;  etiology 
of,  810;  microorganism  causing,  809, 811 ; 
prognosis  in,  809;  prophylaxis  against, 
812;  surgical  treatment  for,  816;  trans- 
mission of,  811;  treatment  of,  813. 

Leptomeningitis,  acute  cerebral.  See 
Meningitis,  acute  cerebral. 

Leptus  autumnalis,  692. 

Leukemia,  headache  as  a  symptom  of,  611. 


Levaditi  and  Landsteiner,  dusting  pow- 
der recommended  by,  for  disinfection  of 
mucous  membranes  against  anterior 
poliomyelitis,  237. 

LfvY  and  Baudouin,  directions  by,  for 
alcohol  injections  for  relief  of  trigeminal 
neuralgia,  346,  349. 

Leyden  and  Mobius,  type  of  muscular 
dystrophy  noted  by,  260. 

Ligation  of  extremities,  for  bites  of  arthro- 
pods, 685;  in  snake  bite,  682. 

Ligation  above  woimd,  in  curare  poisoning, 
694. 

Lightning  pains.    See  Lancinating  pains. 

Lime  water,  local  use  of,  in  atriplicism,  693. 

Limnatis  ceylonica,  800. 

Limnatis  nilotica,  800. 

Liniments,  stimulating,  use  of,  for  relief  of 
pain  in  sciatica,  299. 

Liquor  ammonii  acetatis,  use  of,  in  nephri- 
tis, 49. 

Liquor  ferri  et  ammonii  acetatis,  use  of,  in 
chronic  parenchymatous  nephritis,  65; 
in  nephritis,  49. 

Liquor  hydrargyri  nitratis,  use  of,  for  appli- 
cation to  verumontanum  in  post-gon- 
orrheal  neuroses,  174. 

Liquor  magnesia  citrate,  use  of,  in  neph- 
ritis, 32. 

Liquor  potassae,  use  of,  in  acute  urethral 
gonorrhea,  139. 

LiTHiASis,  treatment  of,  108. 

Little's  disease,  411. 

LivER  abscess,  exploratory  puncture  in 
diagnosis  of,  711;  irrigation  of,  with 
sterile  hydrochlorate  of  quinin,  711. 

Liver  flukes,  779. 

Local  injury,  removal  of,  in  occupation 
paresis,  332. 

Locomotion,  difficulty  of,  in  tabes,  189. 

Locomotor  ataxia.    See  Tabea 

Long,  plan  suggested  by,  for  suppression 
of  cholera  in  the  Philippines,  828. 

Lubricants,  sterilization  of,  for  use  in  cath- 
eterization, 158. 

Lubrication,  method  of,  for  catheterization, 
158. 

Ludwig's  theory,  of  renal  secretion,  10. 

Lues.    See  Syphilis. 

Lumbar  plexus,  neuritis  of,  293. 

Lumbar  pressure,  value  of,  in  diagnosis 
between  hydrocephalus  and  brain  tumor, 
436. 
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Lumbar  punctuee,  appearance  of  fluid  in, 
370;  bacteriologic  examination  of  fluid 
obtained  by,  370;  diagnostic  value  of, 
in  acute  cerebral  meningitis,  369;  diag- 
nostic value  of,  in  traumatic  hema- 
toma, 366;  pressure  of,  370;  technique 
of,  369. 

Lumbar  puncture,  therapeutic  use  of,  in 
acute  attack  of  hydrocephalus,  465;  in 
acute  hemorrhagic  inferior  poliomyeli- 
tis, 408;  in  acute  ophthalmoplegia  with 
increasing  intracranial  pressure,  509;  in 
chronic  cerebral  meningitis  with  hydro- 
cephalus, 378;  in  cysticercus  of  brain, 
461 ;  in  disease  of  brain  and  spinal  cord, 
371;  objections  to,  in  syringomyelia, 
279;  for  relief  of  brain  tumor,  450;  for 
relief  of  headache  in  hydrocephalus,  609; 
for  relief  of  hydrocephalus,  468;  for  re- 
lief of  nervous  deafness  and  aural  ver- 
tigo, 818;  in  tuberculous  meningitis,  377. 

LuMBOABDOMiNAL  NEURALGIA.  See  Neural- 
gia. 

Lupulin,  use  of,  for  relief  of  painful  erec- 
tions and  chordee  in  acute  urethral  gon- 
orrhea, 141. 

Lymphangitis,  complicating  acute  gon- 
orrhea, 149. 

Lymphatic  glands,  disease  of,  associated 
with  pneumogastric  paralysis,  319. 

Macewen,  statistics  of  mortality  from  op- 
eration for  cerebral  abscess  published 
by,  424;  statistics  of  mortality  from 
operation  for  infectious  sinus  throm- 
bosis published  by,  430. 

MacGilchrist,  on  absorption  of  qumin, 
718;  experiments  by,  on  solubility  of 
(juinin  salts,  722. 

Magnesia,  calcined,  use  of,  in  acute  neph- 
ritis, 58;  in  nephritis,  32. 

Magnesia,  milk  of,  use  of,  in  nephritis,  32; 
manner  of  taking,  33. 

Magnesia  oxidum.  See  Magnesia,  cal- 
cined. 

Magnesium  citrate,  use  of,  to  expel  tape- 
worms, 778. 

Magnesium  sulphate,  use  of,  in  acute  neph- 
ritis, 58;  with  anthelmintic  in  Iiookworin 
disease,  793;  with  anthelmintics  for 
intestinal  distomiasis,  782;  in  prevention 
of  lead  poison,  325;  in  saturattnl  solu- 
tion for  gonorrheal  epididymitis,  152. 


Maisonneuve  urethrotome,  use  of,  in  opera- 
tion for  resilient  urethral  stricture,  172. 

Malaria,  as  a  cause  of  neuralgia,  337. 

Malaria,  tropical,  712;  atypical  forms  of, 
714;  cachexia  due  to,  727;  chronic  form 
of,  727;  clinical  types  of,  714;  compli- 
cations of,  715;  definition  of,  712;  de- 
struction of  mosquitoes  as  a  means  of 
preventing,  731;  drugs  in  prophylaxis 
against,  735;  parasites  causing,  712; 
pathology  of,  716;  pernicious  form  of, 
727;  preventive  measures  against,  729; 
quartan  form  of,  715;  quinin  in  prophy- 
laxis against,  735;  quinin  in  treatment 
of,  717;  remedial  measures  in,  716;  spe- 
cific treatment  of,  717;  splenic  enlarge- 
ment in,  728;  surgical  interference  of, 
728;  symptomatic  treatment  of,  725; 
symptoms  of,  713;  tertian  form  of,  715; 
transmission  of,  by  mosquitoes,  729. 

Malarial  parasites.    See  Parasites. 

"Malarial  sores,"  729. 

"Malarial  ulcers,"  867. 

Male  fern.    See  F'ilix  mas. 

Malignant  brain  tumors,  434;  varietiea 
of,  434. 

Malnutrition,  as  a  cause  of  marantic 
sinus  thrombosis,  426. 

Malt  extract,  use  of,  in  rest  cure  for  neuras- 
thenia, 558. 

Malta  fever,  839;  prophylaxis  against, 
839;  treatment  of,  840. 

Man,  relation  of,  to  spread  of  plague,  819. 

MANIC-DEPRES.SIVE  PSYCHOSES,  differentia- 
tion of,  from  hysteria,  585. 

Manson,  on  general  treatment  of  tr>'pano- 
somiasis,  748;  on  in-nects  carrying  beri- 
beri, 849;  method  of  extracting  guinea 
worm  recommende<l  by,  789. 

Marantic  sinus  thrombckik,  426;  prog- 
nosis in,  427;  prophylaxis  uguinst.  427; 
symptoms  of,  426;  treatment  of.  427. 

Marchiafava  and  Bic.nami,  observations 
by,  on  time  betwivn  administration  of 
quinin  and  il.**  action,  719. 

Marik,  Pikkrk.  hereditjn^'  cercljoUttT  ataxia 
first  de-scribiHl  by,  216,  513. 

Mauie  and  (JriLLAiN.  hy|K)thesiH  advanrocl 
by,  regarding  put  hogem'si.s  of  s>'phili}«, 
j  184. 

Marine  hospital,  San  Fkancihto,  use  of 
I  ii>e<'ac  at.  in  prophyla.xis  of  hepatic  ame- 
I         biasis,  710. 
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Marriage,  question  of,  in  epilepsy,  641;  in 
muscular  dystrophy,  262;  among  neu- 
rotics, 521;  in  syphilis,  479. 

Massachusetts  General  Hospital,  co- 
operative occupational  method  of  treat- 
ing neurasthenia  and  psychasthenia  at, 
554. 

Massage,  use  of,  in  acquired  spinal  pro- 
gressive muscular  atrophy,  247;  in  acute 
myelitis,  227;  in  after-treatment  of  an- 
terior poliomyelitis,  239;  in  apyrexial 
heat  exhaustion,  679;  in  asthenic  bulbar 
paralysis,  256;  in  beri-beri,  854;  in 
brachial  neuralgia,  357;  for  cerebral 
hemorrhage  due  to  chronic  interstitial 
nephritis,  72 ;  in  chronic  interstitial  neph- 
ritis, 31;  in  chronic  myelitis,  230,  231; 
in  chronic  progressive  bulbar  paralysis, 
252;  contraindicated  in  early  stage  of 
multiple  neuritis,  327;  contraindicated 
in  recent  cases  of  neuritis,  284;  in  con- 
valescence from  dengue,  860;  in  con- 
valescence from  Landry's  paralysis,  329; 
in  facial  paralysis,  312;  in  multiple  neu- 
ritis, 328;  for  neuralgic  headache,  599; 
in  neurasthenia,  546;  in  neuritis,  287; 
for  obstetric  paralysis,  292;  in  occupa- 
tion neuroses,  661;  in  occupation  pare- 
ses,  332;  in  paralysis  agitans,  666;  for 
paralysis  due  to  cerebral  hemorrhage, 
393;  for  paralysis  in  the  cerebral  palsies 
of  children,  413;  in  progressive  bulbar 
paralysis,  499;  in  progressive  neural 
muscular  dystrophy,  266;  for  relief  of 
backache  in  acute  nephritis,  63;  for  re- 
lief of  headache  in  neurasthenia,  565; 
for  relief  of  myositis,  605;  for  relief  of 
pain  in  spinal  syphilis,  274;  for  relief  of 
post-infectious  headache,  612;  during 
rest  cure  for  neurasthenia,  540,  544;  in 
spastic  spinal  paralysis,  270. 

Massage,  abdominal,  use  of,  for  relief  of 
constipation  in  neurasthenia,  566. 

Massage  of  prostate  gland,  in  irritable  stric- 
ture of  urethra,  173;  in  post -gonorrheal 
neuroses,  175;  in  relapsing  prostatitis,  168. 

Massage  of  prostate  gland,  in  chronic  gon- 
orrheal urethritis,  161;  contraindications 
to,  165;    technique  of,  163. 

Masticatory  spasm,  655. 

Matthes,  summary  by,  of  knowledge  con- 
cerning local  application  of  heat  for  re- 
lief of  renal  colic,  103. 


Meara's  apparatus,  for  administration  of 
normal  saline  solution  in  pyelitis,  89. 

Meat,  use  of,  contraindicated  in  chronic 
cerebral  hyperemia,  387. 

Meat  extractives,  avoidance  of,  in 
chronic  parenchymatous  nephritis,  65; 
objections  to,  in  nephritis,  43. 

Meats,  in  diet  for  nephritis,  43,  65;  effects 
of,  on  blood  pressure,  43. 

Meats,  smoked,  objections  to,  in  nephri- 
tis, 43. 

Mechanotherapy,  for  epilepsy,  647;  lanci- 
nating pains  in  tabes  not  relieved  by, 
197;  for  movable  kidney,  3;  of  no  use  in 
myotonia  congenita,  268. 

Medical  man,  role  of,  in  future  control  of 
tropics,  667. 

Medication,  internal,  use  of,  in  acute  ure- 
thral gonorrhea,  139. 

Medicinal  springs,  benefit  of,  in  tabes,  201. 

Medina  worm,  788. 

Medulla  oblongata,  localizing  symptoms 
of  tumor  in,  443. 

Meniere's  disease.  See  Vestibular  ver- 
tigoes. 

Meningeal  headaches,  606. 

Meningitis,  danger  of,  after  operation  for 
brain  tumor,  452. 

Meningitis,  acute  cerebral,  368;  diag- 
nosis of,  369;  prognosis  of,  371;  prophy- 
laxis against,  371;  specific  remedies  for, 
372;  symptoms  of,  368;  treatment  of,  372. 

Meningitis,  basilar  syphilitic,  473. 

Meningitis,  chronic  cerebral,  378. 

Meningitis,  epidemic  cerebrospinal,  373. 

Meningitis,  serous,  468;  definition  of,  468; 
differential  diagnosis  of,  469;  etiology 
of,  468;  introduction  to  subject  of,  468; 
prognosis  in,  469;  symptoms  of,  468; 
treatment  of,  469;  varieties  of,  468. 

Meningitis,  tuberculous,  373;  diagnosis 
of,  375;  operative  treatment  of,  377; 
pathological  anatomy  of,  373;  prophy- 
laxis of,  377;  symptoms  of,  373;  treat- 
ment of  symptoms,  377. 

Menopause,  acute  myelitis  during,  224; 
prevention  of  the  neuroses  at,  524. 

Mental  deficiency,  presence  of,  in  hered- 
itary cerebellar  ataxia,  217;  as  a  symp- 
tom of  basilar  syphilitic  meningitis,  473; 
as  a  symptom  of  cerebral  palsies  of  chil- 
dren, 410,  411;  as  a  symptom  of  pseudo- 
bulbar paralysis,  504. 
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Mental  disturbances,  as  a  symptom  of 
brain  cysticercus,  459;  as  a  symptom  of 
brain  syphilis,  476;  as  a  symptom  of 
parasites  of  brain,  459. 

Mental  fatigue,  simple,  hygienic  treat- 
ment of,  572. 

Mental  foramen,  alcohol  injection  at,  for 
relief  of  trigeminal  neuralgia,  346. 

Meralgia  paresthetica.  See  Neuritis, 
external  cutaneous. 

Mercurial  inunctions,  use  of,  in  acute  cere- 
bral meningitis,  372;  in  acute  hemor- 
rhagic inferior  polioencephalitis,  408;  in 
brain  syphilis,  480;  in  Landry's  paraly- 
sis, 329;  in  optic  neuritis  without  ap- 
parent cause,  306;  in  spinal  syphilis,  274; 
in  tabes,  194;  in  tabetic  amaurosis,  199. 

Mercurials,  use  of,  in  trypanosomiasis, 
747. 

Mercury,  in  causation  of  nephritis,  27,  57. 

Mercury,  local  use  of,  in  framboesia  trop- 
ica, 764;  use  of,  in  acute  myelitis,  226; 
in  aneurysm  of  cerebral  arteries  with 
syphilitic  history,  457;  in  apoplectic 
form  of  vestibular  vertigo,  with  syphil- 
itic origin,  628;  in  brain  syphilis,  479;  in 
chronic  cerebral  meningitis  of  syphilitic 
origin,  378;  in  disease  of  eighth  nerve, 
315,  316;  in  hydrocephalus,  465;  indi- 
cations for,  in  tabes,  212;  in  leprosy,  816; 
in  localized  neuritis,  289;  in  multiple 
sclerosis,  281;  objections  to,  for  vesical 
irrigations  in  cystitis  complicating  acute 
myeUtis,  227;  in  optic  neuritis,  305;  in 
optic  neuritis  without  apparent  cause, 
306;  in  pneumogastric  paralysis,  319;  in 
radicular  sciatica,  295. 

Mercury  bichlorid,  use  of,  as  a  dressing  for 
sores  in  framboesia  tropica,  765;  in  ex- 
traction of  guinea  worm,  789;  by  hypo- 
dermic injection,  in  cerebral  throm- 
bosis due  to  syphilitic  endarteritis,  399; 
by  hypodermic  injection,  in  tabes,  194; 
by  instillation,  in  chronic  gonorrheal 
urethritis,  160;  by  instillations,  in 
tubercular  cystitis,  121 ;  by  intramuscu- 
lar injection,  479;  in  brain  syphilis,  479; 
by  intravenous  injection,  in  trypanoso- 
miasis, 747. 

Mercury  bichlorid,  locally,  in  oriental  aore, 
756;  as  lotion  in  craw-craw,  692. 

Mercury  salicylate,  hypodermic  injection 
of,  in  tabes,  194. 


Mercury  succinamid,  use  of,  in  brain 
syphilis,  480;  in  cerebral  thrombosis  due 
to  syphilitic  endarteritis,  399. 

Metallic  poisoning,  in  causation  of  mul- 
tiple sclerosis,  280. 

Methemogixibinuria,  4;  treatment  of,  5. 

Methyl  chlorids,  local  use  of,  for  neuralgic 
hpada(!he,  59H. 

Methylene  blue,  u.se  of,  in  destruction  of 
filaria  Bancroft  i,  787;  in  endemic  hema- 
turia, 784;  locally,  in  oriental  sore,  756; 
as  a  substitute  for  quinin,  726. 

Meyer,  Adolph,  analysis  by,  of  factors 
essential  to  psychotherapy,  574;  on  use 
of  terms  in  psychotherapy,  574. 

MlANA  FEVER,  759. 

Michaelis,  results  obtained  by,  from  use 
of  arsenobenzol  in  syphilis,  485. 

Micrococcus  melitensis,  839. 

Microorganism,  causing  gangosa,  865; 
causing  Malta  fever,  839. 

Microorganisms,  causing  pyelitis,  84,  89; 
present  in  acute  cerebral  meningitis,  368; 
present  in  cerebral  abscess,  419;  present 
in  cystitis,  119;  present  in  infectious 
sinus  thrombosis,  427;  present  in  lep- 
rosy, 809,  811. 

Micturition,  ner\'ou8  mechanism  of, 
125. 

Middle  ear,  suppuration  ok,  causing 
optic  neuritis,  306. 

Migraine,  589;  abortive  attacks  of,  590; 
association  of,  with  periodic  o<ndnr 
paralysis,  309;  constitutional  treatment 
for,  594;  equivalents  for,  590;  groups  of, 
589;  as  a  symptom  of  neurasthenia,  565; 
treatment  of,  during  attack,  592;  vari- 
eties of,  55X). 

Migraine,  ophthalmic,  689. 

MkJRAINE,   OPHTHALMOPLF.Oir,  589. 

Migraine,  sYMPT«)MATir,  580. 

Milk,  in  diet,  for  acute  nephritis,  fiO;  in 
diet  of  chronic  interstitial  nephritis.  68; 
in  diet  of  chronic  parenchN-matous  neph- 
ritis, 65;  in  diet  for  nephritis,  41;  in  diet 
for  pyelitis,  87;  in  treatment  of  uremia, 
.52. 

Milk  of  magnesia.    See  Magnesia. 

Milk  diet,  indioitions  for.  in  neurasthenia, 
.537;  reconnnendjNl  by  DulMiis  for  neuras- 
thenia, 545;  UH<»  of,  in  hill  di:irrhea,  S6:i; 
use  of,  in  nephritis,  43;  lUte  of,  in  sprue, 
862. 
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Mind  blindness,  as  localizing  symptom  of 
brain  tumor  in  left  cerebral  hemisphere, 
440. 

Mineral  acids,  use  of,  in  oxaluria,  8. 

Mineral  springs,  benefit  from,  in  treatment 
of  acute  myelitis,  228. 

Mineral  springs,  thermal,  benefit  from,  in 
tabes,  201. 

Mitchell,  J.  K.,  schedule  for  dietary  dur- 
ing rest  cure  arranged  by,  541. 

Mitchell,  Dr.  S.  Weir,  rest  cure  for 
neurasthenia  established  by,  533. 

"Mixed  treatment,"  employment  of,  for 
brain  syphilis,  481. 

MoEBius,  work  cure  for  neurasthenia  in- 
troduced by,  552. 

Moisture,  excessive,  injurious  effects  of, 
in  tropics,  combined  with  excessive  heat, 
669. 

Monkeys,  ulcerative  colitis  due  to  Balan- 
tidium  coli  observed  among,  761. 

Morbid  anatomy,  in  prenatal  type  of 
cerebral  palsies  of  children,  409. 

Morphin,  hypodermic  use  of,  to  abort  at- 
tacks of  pulmonary  edema  in  chronic 
interstitial  nephritis,  72;  in  acute  in- 
ferior hemorrhagic  poliomyelitis,  408; 
to  control  restlessness  in  cerebral  hyper- 
emia, 386;  in  eclampsia  of  pregnancy, 
83;  for  relief  of  crises  in  tabes,  197;  for 
relief  of  headache  in  pachymeningitis 
interna  hemorrhagica,  364;  for  relief  of 
insomnia  due  to  brain  tumor,  447;  for 
relief  of  nocturnal  dyspnea  in  chronic 
nocturnal  nephritis,  72;  for  relief  of 
pain  in  neuralgia,  340;  for  relief  of  pain 
in  neuritis,  286;  for  relief  of  pain  in 
pyelitis,  88;  for  rehef  of  pain  in  renal 
cohc,  104;  for  relief  of  restlessness  in 
blackwater  fever,  741;  for  relief  of  rest- 
lessness in  cerebral  hyperemia,  392;  for 
relief  of  serial  convulsions  due  to  brain 
tumor,  448;  for  relief  of  vomiting  in 
cerebral  abscess,  423;  in  tuberculous 
kidney,  117;  in  uremic  vomiting,  54. 
Morphin,  use  of,  in  apoplectic  form  of  ves- 
tibular vertigo,  629;  in  chronic  progres- 
sive bulbar  paralysis,  253;  to  control 
drooUng  in  chronic  progressive  bulbar 
paralysis,  253;  to  control  spasmodic 
cough  in  chronic  progressive  bulbar 
paralysis,  253;  contraindicated  for  re- 
lief of  insomnia  in  neurasthenia,  565;  for 


edema  of  glottis  in  acute  nephritis,  63; 
in  malarial  fever  for  control  of  vomiting, 
727;  in  migraine,  593;  in  pernicious 
malaria  of  a  choleraic  type,  727;  for  re- 
lief of  acute  pulmonary  edema,  in  neph- 
ritis, 55;  for  relief  of  cough  in  progres- 
sive bulbar  paralysis,  499;  for  relief  of 
insomnia  due  to  chronic  cerebral  hyper- 
emia, 387;  for  relief  of  lancinating  pains 
in  tabes,  197;  for  relief  of  pain  in  acute 
myelitis,  226;  for  relief  of  pain  in  Malta 
fever,  839;  for  relief  of  pains  in  joints 
and  limbs  in  tropical  relapsing  fever, 
760;  for  relief  of  restlessness  in  acute 
ophthalmoplegia,  509;  for  relief  of  vom- 
iting due  to  brain  tumor,  448;  in  sup- 
positories for  relief  of  pain  in  pyelitis,  88. 

Morphin  and  atropin,  use  of,  in  renal  colic, 
105. 

Morphin  and  chloral,  use  of,  for  halluci- 
natory excitement  in  progressive  paraly- 
sis of  the  insane,  493. 

Mortality,  from  Asiatic  cholera  under 
serum  therapy,  832;  from  brain  sj-philis, 
477;  from  brain  tumors  after  operation, 
452;  from  cerebral  abscess,  421;  from 
dengue,  858;  from  epidemic  dropsy,  860; 
from  operation  for  infectious  sinus 
thrombosis,  430;  from  paroxysmal  hem- 
oglobinuria, 7;  from  plague  with  and 
without  inoculation,  823;  from  shima 
mushi,  692;  from  tetradon  poisoning, 
684;  from  uremia  in  Asiatic  cholera,  837; 
from  uremia  associated  with  nephro- 
hthiasis,  107;  from  verruga  Peruviana, 
863;  with  and  without  inoculation  for 
cholera,  830. 

Morvan's  disease,  278. 

Mosquitoes,  filaria  conveyed  by,  787. 

Motor  irritative  phenomena,  value  of, 
in  regional  diagnosis  of  brain  tumor,  437. 

Motor  paralysis,  value  of,  in  regional 
diagnosis  of  brain  tumor,  438. 

Motschutkowsky,  suspension  as  thera- 
peutic agent  in  tabes  first  recommended 
by,  203. 

Mountain  resorts,  value  of,  in  neuras- 
thenia, 556. 

Mouth,  care  of,  in  progressive  paralysis 
of  the  insane,  494. 

Movements,  involuntary,  as  a  character- 
istic symptom  of  cerebral  diplegia  type 
of  cerebral  palsies  of  children,  411. 
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Movements,  passive,  use  of,  in  beri-beri, 
854 ;  during  convalescence  from  Landry's 
paralysis,  329;  to  relieve  spasticity  in 
syringomyelia,  279;  in  treatment  of  ob- 
stetric paralysis,  292. 

Movements,  tic,  653. 

Murphy    drip    method,    administration    of 

normal  saline  solution  by,  in  blackwater 

fever,  740;  in  pyelitis,  89;  for  relief  of 

anuria  in  nephrolithiasis,  107;  in  uremia 

.  without  edema,  62. 

Multiple  neuritis.    See  Neuritis. 

Multiple  sclerosis,  279;  etiology  of,  280; 
frequency  of,  279;  symptoms  of,  280; 
treatment  of,  280. 

Muscle-cutting,  employment  of,  in  spasm 
of  neck  muscles,  657. 

Muscle-group  isolation,  employment  of, 
in  spasm  of  neck  muscles,  657. 

Muscles  of  neck,  spasm  of,  655;  treat- 
ment of,  656. 

Muscular  dystrophy,  260;  clinical  types 
of,  261;  definition  of,  260;  progressive 
neural  type  of,  265;  treatment  of,  262. 

Muscular  dystrophy,  neural  progres- 
sive, 265;  treatment  of,  266. 

Muscular  rigidity,  as  a  symptom  of 
tuberculous  meningitis,  374. 

Muscular  spasms,  localized,  652:  cliorea 
minor,  662;  definition  of,  652;  occupa- 
tion neuroses,  660;  paralysis agi tans,  665; 
paramyoclonus  multii)lex,  659;  tic,  652. 

Musculature,  weakness  in,  as  a  leading 
symptom  of  myasthenia  gravis,  505. 

Mustard  foot  bath,  hot,  use  of,  in  disease 
of  eighth  cranial  nerve  beginning  in 
labyrinth,  316;  in  rheumatic  cases  of 
facial  paralysis,  311. 

Mustard  leaves,  use  of,  for  relief  of  pain  in 
sciatica,  299. 

Mustard  plasters,  use  of,  in  cerebral  unv- 
mia,  382.. 

Myasthenia  gravis,  498,  504;  differential 
diagnosis  of,  506;  etiology  of,  504;  intro- 
duction to  subject  of,  504;  pathology 
of,  504;  prognosis  of,  506;  symi)toms  of, 
505;  treatment  of,  507;  types  of,  5()(). 

Myasthenia  gravis  pseudoparalytk-a. 
See  Bulbar  paralysis,  astlienic. 

Myelitis,  as  a  cause  of  optic  neuritis,  30<5. 

Myeliti.s,  acute,  218;  chussificat ion  of,  219; 
course  of,  224;  definition  of,  21S;  diagno- 
sis of,  224;  etiology  of,  219;  gonorrheal 


form  of,  224,  228;  incomplete  fonn^  of, 
223;  during  menopauM',  224;  patholug;>' 
of,  '221;  prc>gno8iH  of,  224;  in  puerperal 
fever,  224;  sj-mptonw  of,  222;  treatment 
of,  224. 

Myelitis,  acute  bulbar.  See  Acute  hem- 
orrhagic inferior  ixilioenccphalitlti. 

Myelitis,  <hromc,  228;  etiolofo*  of,  229; 
symptoms  of,  229;  treatment  of,  230. 

Myelitis,  funicul.\r,  231 ;  etiology  of,  231 ; 
pathologj-  of,  231;  symptomatology  of, 
232;  treatment  of,  232. 

Myiasis,  cutaneous,  686;  preventive  meas- 
ures in,  688;  remedial  measures  in,  688; 
species  of  flies  causing,  687. 

Myiasis,  intestinal,  689;  preventive  meas- 
ures in,  690;  remedial  measures  in,  688; 
species  of  flies  causing,  689. 

Myiasis  of  natural  orifices  of  boot, 
688;  preventive  measures  in,  689;  reme- 
dial measures  in,  689;  species  of  flies 
causing,  688. 

Myositis,  603;  chronic  form  of,  604;  treat- 
ment of,  605. 

Myosthenic  reaction,  505. 

Myotonia  congenita,  266. 

Naueotte,  work  on  pathogeneais  of  tabes 
first  done  by,  18;}. 

Nancy  school  of  psychotherapy,  570. 

Naphthalin,  use  of,  in  destruction  of  tactae 
fly,  T.W. 

Narcotics,  u.se  of,  in  nuirantir  sinus  throm- 
bosis with  convulsions  and  delirium,  427; 
for  relief  of  in.sonmia  dui«  t«  crrel)ral  ab- 
scess, 423;  for  relief  of  late  (lain  in  herpes 
zoster,  359;  for  relief  «»f  pudrndohrm- 
orrhoidal  neuralgia,  357;  for  relief  of 
rest lessiM>s.><  iliM-  to  cen'liral  nneniia,  W2. 

Nasal  and  frontal  sinus  hcaoacheh,  602; 
treatment  of,  iVXi. 

Nasal  tuhk,  fec-iliiig  by  means  of,  in  cettv 
bral  hemorrhage  with  unconsciouimnK, 
392. 

Nastin,  hypodermic  injection  of,  in  lepra*}', 
815. 

National  roMMiTT»:E  or  mental  nraicNVf 
recognition  by,  <)f  psychic  prophylaxis, 

NAniEiM,  value  of  treatment  at,  in  acute 

inyeliti.M,  22S. 
Nauhelm  baths,  ii.'«<>  of,  to  relim'c  dyspnea 

in  chn)nic  interstitial  nrphrilts,  72. 
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Nausea  and  vomiting,  accompanying  renal 
colic,  106;  as  symptoms  of  brain  tumor, 
435. 

Necator  americanus,  792. 

Neisser,  report  by,  on  use  of  arsenobenzol 
in  syphilis,  482. 

Nematode  infections,  791:  Cochin  China 
diarrhea,  796;  esophagostomiasis,  799; 
gnathostoma  siamense,  800;  hookworm 
disease,  791;  leeches,  800;  strongylosis, 
798;  tricocephaliasis,  796. 

Nematodes  of  doubtful  pathogenesis, 
800. 

Nephrectomy,  indications  for,  in  movable 
kidney,  3;  in  nephrohthiasis,  110;  in 
pyeUtis,  92^  in  tuberculous  kidney,  114. 

Nephritic  headaches.    See  Headaches. 

Nephritis,  10;  acute  form  of,  56;  bathing 
in  treatment  of,  32;  care  of  skin  in 
treatment  of,  32;  chronic  interstitial 
form  of,  67;  chronic  parenchymatous 
form  of,  64;  climate  in  treatment  of,  29; 
composition  of  urine  in,  12;  diet  in,  39; 
diet  in  uremia  due  to,  52;  diuretics  in 
treatment  of,  49;  edema  due  to,  15; 
elimination  through  skin  and  bowels  in 
treatment  of,  32;  heart  h.vpertrophy  in, 
20;  hemorrhagic  form  of,  64;  increase  of 
blood  pressure  in,  18;  internal  secretion 
of  kidney  in  relation  to,  13;  introduction 
to  subject  of,  10;  normal  physiology  in 
relation  to,  10;  origin  and  significance  of 
urea  in  relation  to,  12;  pathological 
physiology  of  kidneys  in  relation  to,  14; 
principles  of  treatment  for,  26;  prophj-- 
laxis  against,  27;  rest  in  treatment  of,  31 ; 
restriction  of  fluids  in  treatment  of,  33; 
restriction  of  sodium  chlorid  in  treatment 
of ,  35 ;  special  treatment  for,  56;  sweating 
in  treatment  of,  37 ;  theories  of  renal  secre- 
tion in  relation  to,  10;  treatment  of 
hypertension  in,  45;  treatment  of  uremia 
in,  51;  uremia  in,  20;  value  of  functional 
kidney  tests  in  diagnosis  of,  43;  vaso- 
dilators in  treatment  of,  47;  venesection 
in  treatment  of,  47. 

Nephritis,  acute,  56;  active  treatment  in, 
57;  anemia  in,  63;  anuria  in,  62;  back- 
ache in,  63;  catharsis  in  treatment  of, 
58;  decapsulation  for,  61;  diet  in,  59; 
diuretics  in,  58;  dysjinea  in,  63;  edema 
in,  62;  edema  of  glottis  complicating, 
63;  gastric  disturbances  in,   63;  head- 


ache in,  63;  itching  of  skin  in,  63;  pro- 
l)hylaxis  of,  56;  sweating  in  treatment 
of,  61;  uremia  complicating,  62. 

Nephritis,  chronic  interstitial,  67;  asso- 
ciation of,  with  hypertension  of  arteries 
and  cerebral  hemorrhage,  388;  blood 
pressure  in,  67;  cerebral  hemorrhage  in, 
72;  diet  in,  68;  dyspnea  in,  71;  headache 
due  to,  72;  hypertension  in,  69;  restric- 
tion of  sodium  chlorid  in,  68;  summary 
of  subject,  73;  vasodilators  in,  70;  vene- 
section in,  70. 

Nephritis,  chronic  parenchymatous,  64; 
diet  in,  65;  diuretics  in,  65;  eUmination 
in  treatment  of,  65;  etiological  factors 
in,  64. 

Nephritis,  experimental,  effect  of  di- 
uretics in,  51. 

Nephritis,  hemorrhagic,  64. 

Nephrolithiasis,  100;  character  of  pain 
in,  100;  chill  and  fever  in,  106;  collapse 
in,  106;  drugs  for  relief  of  pain  in,  104; 
enteroclysis  for  relief  of  pain  in,  103; 
gravity  of,  100;  local  application  of  cold 
for  relief  of  pain  in,  103;  local  applica- 
tion of  heat  for  relief  of  pain  in,  102; 
nausea  and  vomiting  in,  106;  operation 
for,  110;  posture  for  rehef  of  pain  in,  104; 
suppression  of  urine  in,  106;  treatment 
to  dislodge  stones  in,  110;  treatment  of 
the  lithiasis,  108;  treatment  of  renal 
colic,  101 ;  treatment  of  symptoms  other 
than  pain  in,  106;  warm  drinks  for  relief 
of  pain  in,  104. 

Nephrolithotomy,  indications  for,  in  nepli- 
rolithiasis,  110. 

Nephrorrhaphy,  employment  of,  for  mov- 
able kidney,  3. 

Nephrotomy,  indications  for,  in  pyelitis,  92 ; 
indications  for,  in  tuberculous  kidney, 
114;  for  relief  of  hematuria,  4;  for  rehef 
of  urethral  stricture  compUcated  by 
pyelonephritis,  173. 

Nephrotoxic  substances,  14. 

Nerve  anastomosis,  indications  for,  in  neu- 
ritis, 289. 

Nerve  deafness  and  vertigo,  as  a  symp- 
tom of  basilar  syphilitic  meningitis,  474. 

Nerve  section,  employment  of,  in  spasm  of 
neck  muscles,  657. 

Nerve  stretching,  for  relief  of  intercostal 
neuralgia,  357;  for  relief  of  pain  in  lep- 
rosy, 816 ;  for  relief  of  pain  in  sciatica,  304. 
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Nerve  stretching,  passive,  for  relief  of  pain 
in  syringomyelia,  278. 

Nerve  suture,  indications  for,  in  obstetric 
paralysis  duo  to  trauma,  292;  in  paralysis 
of  hypoglossal  nerve  due  to  trauma,  '.V2\. 

Nerve  syphilis  virus,  472. 

Nerve  trunk,  injection  into,  for  n^lief  of  pain, 
in  sciatica,  300. 

Nerve  trunk,  sciatica  from  damage  to, 
298. 

Nerves,  disturbances  of,  in  tabes,  190. 

Nerves,  divided,  treatment  of,  282. 

Nervous  deafness.  See  Disea.se  of  eighth 
nerve. 

Nervous  system,  central,  exertion  of,  in 
neurasthenia,  550;  protection  and  re- 
construction of,  in  treatment  of  neu- 
roses, 533. 

Nervousness,  measures  for  relief  of,  in 
cerebral  anemia,  383. 

Nervus  VESTinuLARis,  relation  of,  to  ver- 
tigo, 619. 

Neuralgia,  334;  definition  of,  334;  local 
causes  of,  335;  measures  for  relief  of  pain 
in,  338;  systemic  causes  of,  33();  treat- 
ment of,  as  to  cause,  335. 

Neuralgia,  brachial,  treatment  of,  356. 

Neuralgia,  cervicooccipital,  treatment 
of,  356. 

Neuralgia,  crural,  treatment  of,  357. 

Neuralgia,  lumboabdominal,  treatment 
of,  357. 

Neuralgia,  trigeminal,  354;  alcohol  in- 
jections for  relief  of,  at  cranial  foramina, 
346;  alcohol  injections  for  relief  of,  at 
superficial  foramina,  344;  cutting  op- 
erations for.  341;  injections  in  treatment 
of,  342;  local  causes  of,  335;  mesvsures  for 
relief  of  pain,  338;  summary  of  results 
from  treatment  of,  355;  surgical  opera- 
tion for,  353;  treatment  of,  as  to  cause, 
335. 

Neuralgias,  the,  334;  brachial  neuralgia, 
356;  cervicooccipital  neuralgia,  356; 
coccygodynia,  358;  crural  neuralgia, 
357;  herpes  zoster,  358;  injections  in 
treatment  of,  342;  intercostal  neuralgia, 
357;  local  cau.ses  of,  335;  lumboal>- 
dominal  neuralgia,  357;  neuralgia  in 
general,  334;  pudendohemorrhoidal  neu- 
ralgia, 357;  relief  of  pain,  33H;  systemic 
causes  of,  336;  treatment  of,  as  to  cause, 
336;  trigeminal  neuralgia,  354. 


Neurasthenia,  a880ciat«d  with  disease  of 
kidney,  81. 

Neurasthenia  and  psychasthema,  516; 
exertion  of  central  ner\'ou»  system  in 
treatment  of,  550;  introduction  to  sub- 
ject of,  516;  phobias  a  feature  of,  518; 
preliminar>'  therapeutic  reflections  in, 
524;  prophylaxis  against,  519;  protec- 
tion and  reconstruction  of  nervous  8jr». 
t«m  in  treatment  of,  518;  psycho- 
therapy for,  569;  supplementary  thera- 
peutic procedures  for  use  in,  555; 
symptomatic  treatment  of,  562;  ther»> 
peutic  principles  generally  accepted  in, 
532. 

Neurasthenia,  .sexual.  See  Sexual  neu- 
rasthenia. 

Neurasthenic  headaches.    5ee  Headache. 

Neurasthenic  vehtujoI'^*,  630. 

Neuritis  of  antekioh  crch-U.  nerve,  293. 

Neuritis  of  brachial  pl>:xi:s,  290. 

Neuritis  of  eleventh  cranial  nerx^e, 
320. 

Neuritis,  external  cutaneous,  293. 

Neuritis  of  lumbar  plexus,  293:  anterior 
crural  neuritis,  29.'^;  external  cutaneous 
neuritis,  293;  obdurator  neuritis,  203; 
sciatic  neuritis,  294. 

Neuritis,  multiple,  321;  alcoholism  as 
cause  of,  322;  arsenical  poi.Honing  as 
cause  of,  32:};  convalescence  from,  328; 
diabetes  as  cause  of,  325;  infections  as 
cause  of,  325;  lead  poisoning  as  cause 
of,  324;  treatment  of  causes  for,  321; 
treatment  of,  irrespective  of 
325. 

Neuritis  of  nerves  or  arm,  290. 

Neuritis  of  ninth  nerve,  318. 

Neuritis  of  obdurator  nerve,  293. 

Neuritis,  oitic.    See  0|>tic  neuritis. 

Neuritis,  phrenic,  289. 

Neiriti.s,  sciatic.    Srr  Sciatica. 

Neuritis  of  hevkntii  nerve,  310; 

of,  due  to  di.seiuM"  <»f  t«'niix»ral  bone,  310; 
(•!us<>s  of,  due  to  inlmcrnnial  disease,  310; 
congenital  f«>rm  of,  314;  iiliopathic 
cast's,  31 1 ;  «>|M>rHtiun  for,  313;  rheumatic 
cases,  311. 

Neuritis  of  spinal  nerves.  289:  neuritis 
of  brachial  plexus,  290;  netiritis  of  him- 
bar  plexus,  '.^Kt:  obstetric  paratym>i  301; 
phrenic  neuritis,  289. 

Neuritis  or  tenth  nkrvb.  310. 


018 


INDEX 


Neuritis  op  third,  fourth,   and  sixth 

NERVES,  308. 

Neuritis,  treatment  of,  in  general,  282: 
baths,  288;  change  of  scene,  289;  coun- 
ierirritation,  286;  drugs,  289;  electricity, 
287;  exercise,  288;  late  operation,  288; 
massage,  287;  relief  of  pain,  285;  re- 
moval of  cause,  282;  rest,  284;  sleep,  286. 

Neuritis,  trigeminal,  309. 

Neuritis  of  twelfth  nerve,  321. 

Neurolysis,  indications  for,  in  facial  paraly- 
sis, 313;  in  injured  nerves,  283;  in  neu- 
ritis, 289. 

Neuronidia,  use  of,  to  secure  sleep  in  neu- 
ritis, 286. 

"Neuro-recidives,"  478. 

Neuroses,  the,  516:  headache  of  external 
cerebral  origin,  597;  headache  of  intra- 
cranial and  extracerebral  origin,  605; 
headache  as  symptom  of  toxemia  and 
general  diseases,  610;  hysteria,  581;  in- 
tracerebral headache,  608;  migraines, 
the,  589;  neurasthenia  and  psychas- 
thenia,  516;  psychogenic  and  psychotic 
headache,  613;  psychotherapy  in  treat- 
ment of,  569;  treatment  of  the  epilep- 
sies, 630;  treatment  of  the  vertigoes, 
615. 

Neuroses  associated  with  certain  con- 
scious abnormal  factors,  573. 

Neuroses  associated  with  certain  un- 
conscious disturbing  factors,  573. 

Neuroses  of  occupation.  See  Occupation 
neuroses. 

Neurotic  muscle  headache,  600;  treat- 
ment of,  602. 

Nicotin,  vertigo  due  to  use  of,  624. 

NicoTiN  poisoning,  headache  as  a  symp- 
tom of,  610. 

Night  walking,  in  epilepsy,  636. 

Nitrates,  use  of,  as  diuretics  in  acute  neph- 
ritis, 58. 

Nitric  acid,  no  specific  action  on  kidney,  81. 

Nitrite  of  amyl.    See  Amyl  nitrite. 

Nitrogen  elimination,  delay  of,  in  neph- 
ritis due  to  uremia,  21;  through  bowel 
in  nephritis,  32. 

Nitrogen  starvation,  as  cause  of  beri- 
beri, 846. 

Nitrogenous  foods.    See  Proteid  foods. 

Nitroglycerin,  use  of,  in  chronic  interstitial 
nephritis,  70;  with  digitalis  and  stro- 
phanthus,  in  cerebral  thrombosis,  398; 


in  first  stage  of  migraine,  592;  by  hypo- 
dermic injection,  for  relief  of  heart  fail- 
ure in  beri-beri,  854;  in  neurasthenia 
with  high  arterial  tension,  559;  to  reduce 
hypertension  in  nephritis,  47. 
Nitrohydrochloric  acid,  dilute,  use  of,  in 
oxaluria,  8. 

NoGUCHl's  BUTYRIC  ACID  TEST,  ValuC  of,  in 

diagnosis  of  brain  syphilis,  476. 

NoNNE,  report  by,  of  cerebellar  atrophy  in 
three  brothers,  513. 

Nonne's  GLOBULIN  TEST,  value  of,  in  diag- 
nosis of  brain  syphilis,  477. 

Normal  saline  solution,  use  of,  in  anuria  with 
normal  kidneys,  3;  contraindicated  in 
toxic  form  of  anuria,  3;  by  epidural  in- 
jection, for  relief  of  enuresis,  134;  for 
injection  into  nerve  trunk,  301;  by 
intravenous  injection  in  blackwater 
fever,  740;  by  intravenous  injection 
in  insolation,  678;  by  intravenous  in- 
jection in  methemoglobinuria,  5; 
methods  for  administration,  in  pyelitis, 
89;  by  rectum  in  Asiatic  cholera,  834;  by 
rectum  in  insolation,  668;  by  rectum 
in  suppression  of  urine  in  nephrolithiasis, 
107;  by  rectum  in  suppression  of  urine 
from  renal  colic,  106;  by  transfusion,  in 
cerebral  anemia,  382;  by  transfusion  in 
funicular  myelitis,  232. 

Nose,  importance  of  attention  to,  in  pro- 
phylaxis of  acute  cerebral  meningitis, 
371. 

Novocain,  injection  of,  into  spinal  canal 
in  tabes,  198. 

Nucleus,  large  cell,  620. 

Nucleus,  triangular,  620,  621. 

Nurse,  requirements  in,  for  nursing  the 
neuroses,  531. 

Nursing  homes,  treatment  of  neurasthenia 
and  p.sychasthenia  in,  562. 

Nux  vomica,  use  of,  in  treatment  of  enuresis 
witli  atony  of  the  sphincter,  133. 

Nux  vomica,  tincture  of,  use  of,  for  relief  of 
insomnia  in  neurasthenia,  565. 

Nystagmus,  associated  with  vestibular 
vertigoes,  626;  in  Friedreich's  disease, 
216;  in  hereditary  cerebellar  ataxia,  217; 
in  multiple  sclerosis,  280;  as  a  symptom 
of  cerebral  thrombosis,  396;  as  a  symp- 
tom of  pachymeningitis  interna  hem- 
orrhagica, 363. 

Nystagmus,  labyrinthine,  603. 
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Obdurator  nerve,  neuritis  of,  293. 

Obesity,  danger  from,  in  chronic  intersti- 
tial nephritis,  68. 

Obstetric  paralysis,  291;  treatment  of, 
292. 

Occipital  lobe,  localizing  symptoms  of 
brain  tumor  in,  441. 

Occupation,  in  causation  of  acquired  spinal 
progressive  muscular  atrophy,  246;  con- 
tinuance of,  in  treatment  of  the  neuro- 
ses, 529. 

Occupatioii  cure,  value  of,  in  neurasthenia 
and  psychasthenia,  552. 

Occupation  neuroses,  660;  as  a  cause  of 
headache,  601;  definition  of,  660;  treat- 
ment of,  in  general,  660;  treatment  of 
muscles  involved  in,  661. 

Occupation  pareses,  330;  definition  of, 
330;  essential  causes  of,  330;  indications 
for  treatment  of,  331. 

Occupational  methods,  coSperative,  in  treat- 
ment of  neurasthenia  and  psychasthenia, 
554. 

Occupational  therapy,  value  of,  in  neuras- 
thenia and  psychasthenia,  553. 

Ocular  paralysis,  periodic,  309. 

Ocular  type  of  myasthenia  gravis,  506. 

Ocular  vertigoes,  629. 

Oeynhausen,  value  of  treatment  at,  in 
acute  myelitis,  228. 

CESOPHAGOSTOMUM   APIOSTOMUM,   799. 
ffisOPHAGOSTOMUM  BRUMPTI,   799. 
Q5sOPHAGOSTOMUM    STEPHANOSTOMUM,    799. 

Oil  of  camphor,  use  of,  as  cardiac  stimulant 
in  cerebral  anemia,  382. 

Oil  of  Cashew,  use  of,  in  leprosy,  816. 

Oil  of  filmaron,  use  of,  as  substitute  for 
male  fern,  778. 

Oil  of  sandalwood.    See  Sandalwood  oil. 

Oil  of  wintergreen.    See  Wintergreen  oil. 

Olfactory  nerve,  paralysis  of,  in  basilar 
syphilitic  m;mingitis,  474. 

Onyalai,  801. 

Operation,  for  aneurysm  of  cerebral  ar- 
teries, 458;  conditions  demanding,  in 
tropii'al  malaria,  728;  contraindications 
for,  in  cerebral  abscess,  423;  for 
cysticercus  of  brain,  461;  indications 
for,  in  cerebral  abscess,  423;  indica- 
tions for,  in  epilepsies,  639;  indica- 
tions for,  in  traumatic  hematoma,  ;{(')(); 
in  leprosy,  816;  for  relief  of  contrac- 
tures due  to  beri-beri,  854;   for  relief  of 


contractures  following  the  cerebral 
palsies  of  children,  414;  for  relief  of 
goundoo,  868;  for  relief  of  trigeminal 
neuralgia,  353;  in  somatic  tcniasiM,  770; 
for  spasmodic  movement  of  neck 
muscles,  65<}. 

Operation  upon  brain,  for  the  cerebral  pal- 
.sies  of  children,  413.  414. 

Operation  for  brain  tumor,  449;  dangerH  of, 
422;  exploratory,  4.50;  indications  for, 
449;  mortality  from,  4.52;  palliative,  4.50; 
radical,  451;  rules  for,  4.52;  trephining 
with  extirpation  of  tumor,  451;  tumors 
suited  for,  449. 

Operation  for  infectiotis  sinus  thrombosis, 
429;  contraindications  to,  430;  results 
of,  430. 

Ophidism,  681;  effects  of,  681;  prophylaxis 
against,  68;j;  reme<lial  measures  for,  682; 
specific  treatment  for,  682. 

Ophthalmic  branch,  of  fifth  kervb, 
alcohol  injection  of,  for  trigeminal 
neuralgia,  353. 

Ophthalmic  migraine,  589. 

Ophthalmoplegia,  507;  acute,  .507; chronic, 
509;  introduction  to  subject  of,  .507;  as  a 
symptom  of  acute  hemorrhagic  superior 
polioencephalitis,  406. 

Ophthalmoplegia,  acute,  507;  differential 
diagnosis  in,  508;  prognoHiB  of,  ,508; 
.symptoms  of,  .508;  treatment  of,  508. 

OPHTHALMOPLECfiA,  CHRONIC,  .509;  differen- 
tial diagnosis  in,  509;  patho!og>'  of,  509; 
prognosis  of,  509;  symptonu,  509;  treat- 
ment of,  510. 

Ophthalmoplegia,  chronic  PRooREfwiTE, 
257;  clinical  phenomena  of,  257;  con- 
genital variety  of,  2.58;  treatment  of, 
2.58;  varieties  of,  257. 

Ophthalmoscopic  examination,  ro«ult«of, 
in  basilar  syphilitic  meningitis,  473. 

Opiates,  use  of,  for  relief  of  cough  in  pn>- 
gressive  bulbar  |)arttlysis,  495);  for  relief 
of  pain  in  neuralgia,  340. 

Opisthorchis  noverca,  779;  pathology  of, 
780. 

Opisthotonos,  as  a  sign  of  traumatic  hem- 
atoma, .3(i5. 

Opium,  use  of.  for  atUieks  of  deprrmion  in 
progressive  paralysis,  493;  eontrnindi- 
cate<l  in  neurasthenia.  .559;  rontraindi- 
cate<l  in  plag\ie,  827;  to  IcHiien  irritability 
of  bladder  in  tuberculous  kidney,  117; 
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locally,  in  atriplicism,  693;  for  relief  of 
cough  in  cerebral  hyperemia,  385;  for 
relief  of  insomnia  due  to  brain  tumor, 
447;  for  reUef  of  insomnia  due  to  dyspnea 
in  acute  nephritis,  63;  for  relief  of  in- 
somnia in  multiple  neuritis,  327;  for  re- 
lief of  lancinating  pains  in  tabes,  196 ;  for 
relief  of  neuralgia  accompanied  by  rest- 
lessness, 336;  for  relief  of  nocturnal 
dyspnea  in  chronic  interstitial  nephritis, 
72;  for  relief  of  pain  in  dengue,  860;  for 
relief  of  pain  in  neuralgia,  340;  for  reUef 
of  pain  in  neuritis,  286;  as  a  substitute 
for  quinin,  726. 

Opium-bromid  therapy,  results  of,  in  epi- 
lepsy, 648. 

Opium  suppositories,  use  of,  for  relief  of 
pain  of  nervous  character  in  anus, 
perineum,  and  rectum,  358. 

Opotherapy.     See  Organotherapy. 

Oppenheim,  on  brachial  neuralgia,  356; 
definition  of  occupation  pareses  by,  330; 
description  by,  of  myasthenia  gravis, 
498;  on  distinctive  features  of  compres- 
sion bulbar  paralysis,  501;  results  ob- 
tained by,  on  use  of  arsenobenzol  in 
syphilis,  485;  on  use  of  calomel  in  large 
doses  in  acute  apoplectic  bulbar  paraly- 
sis, 501. 

Oppenheim's  classification,  of  muscle 
group  spasms,  655. 

Oppenheim  reflex,  in  multiple  sclerosis, 
280;  in  spastic  spinal  paralysis,  268. 

Oppenheim  sign,  presence  of,  in  traumatic 
hematoma,  366. 

Optic  atrophy,  307;  presence  of,  in  pro- 
gressive paralysis  of  the  insane,  490. 

Optic  chiasm,  disturbances  of,  as  localizing 
s3maptoms  of  tumor  in  neighborhood  of 
it,  442. 

Optic  nerve,  diseases  of,  306:  optic  at- 
rophy, 307;  optic  neuritis,  305. 

Optic  nerve,  paralysis  of,  as  a  symp- 
tom of  basilar  syphilitic  meningitis, 
473. 

Optic  nerves,  changes  in,  during  multiple 
sclerosis,  280. 

Optic  neuritis,  305;  cases  of,  without  ap- 
parent cause,  306;  cases  of,  due  to  myeh- 
tis,  306;  cases  of,  due  to  organic  intra- 
cranial disease,  305;  cases  of,  due  to 
suppuration  of  middle  ear,  308;  cases 
of,  due  to  toxic  conditions,  305. 


Organotherapy,  use  of,  in  acquired  spinal 
progressive  muscular  atrophy,  248;  in 
asthenic  bulbar  paralysis,  256;  in  mul- 
tiple sclerosis,  281;  in  muscular  dys- 
trophy, 264;  in  epilepsy,  640. 

Oriental  sore,  756 ;  microorganism  causing, 
756;  preventive  measures  in,  757;  reme- 
dial measures  in,  756. 

Ornithorhynchus  paradoxus,  treatment 
of  poisoning  by,  684,  685. 

Osmic  acid  injections,  use  of,  in  trigeminal 
neuralgia,  342. 

Otis  urethrotome,  use  of,  in  operation  for 
resilient  urethral  stricture,  172. 

Otitic  cerebral  abscesses,  421. 

Otitis  media,  chronic,  surgical  treatment 
of,  a  prophylactic  measure  against 
cerebral  abscess,  422. 

Otitis  media,  purulent,  as  a  cause  of  in- 
fectious sinus  thrombosis,  428. 

Otitis,  suppurative,  causing  neuritis  of 
seventh  nerve,  310. 

f'OuR  Lady  at  Lourdes,"  individualiza- 
tion of  charity  at,  644. 

Ovarian  extract,  use  of,  in  myasthenia 
gravis,  507. 

Overexertion,  as  a  cause  of  pulmonary 
edema  in  nephritis,  56;  danger  from,  in 
multiple  sclerosis,  280;  danger  from,  in 
syringomyelia,  278;  necessity  for  avoid- 
ing, in  chronic  interstitial  nephritis,  71. 

Oxalic  acid  diathesis,  7. 

OxALURiA,  7;  treatment  of,  8. 

Oxygen  inhalations,  in  eclampsia  of  preg- 
nancy, 83;  for  edema  of  glottis  in  acute 
nephritis,  63;  in  Landry's  paralysis,  329; 
in  methemoglobinuria,  5;  in  phrenic 
neuritis,  289;  for  rehef  of  pulmonary 
edema  in  acute  interstitial  nephritis,  72, 

Pachymeningitis  externa,  362. 

Pachymeningitis  interna  hemorrhagica, 
362 ;  diagnosis  between,  and  brain  tumor, 
437;  pathology  of,  363;  prognosis  of, 
363;  prophylaxis  against,  364;  symptoms 
of,  363;  treatment  of,  364. 

Pack,  cold  wet,  use  of,  in  tabes,  201. 

Pack,  hot,  use  of,  to  head,  for  relief  of 
headache  in  hydrocephalus,  609;  in 
home  treatment  of  nephritis,  39;  in 
optic  neuritis  without  apparent  cause, 
306;  for  reUef  of  anuria  in  nephro- 
lithiasis, 107. 
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Pack,  hot  air,  use  of,  in  home  treatment  of 
nephritis,  39. 

Pack,  wet,  use  of,  in  neurasthenia,  547. 

Pack,  wet  sheet,  use  of,  for  rehef  of  cardiac 
palpitation  in  neurasthenia,  568. 

Packs,  cool,  use  of,  in  hyperpyrexia!  fever, 
869. 

Packs,  ice.    See  Ice  packs. 

Packs,  warm,  use  of,  in  anterior  poho- 
myohtis,  238;  in  apyrexial  heat  exhaus- 
tion, 679. 

Pain,  character  of,  in  spinal  syphiUs,  271; 
measures  for  relief  of,  in  multiple  neu- 
ritis, 327;  significance  of,  in  rheumatic 
cases  of  facial  paralysis,  311. 

Painful  points,  presence  of,  in  myositis, 
603,  604. 

Palatine  nerve,  alcohol  injection  into, 
for  relief  of  neuralgia  in,  346. 

Palliative  operation,  for  reUef  of  brain 
tumors,  451. 

Palpation,  in  diagnosis  of  brain  tumor,  444. 

Palpitatio  cordis,  as  a  symptom  of  neuras- 
thenia, 567. 

Palpitation  of  heart.  See  Palpitatio 
cordis. 

Papilledema.    See  Optic  neuritis. 

Paquelin  cautery,  use  of,  for  relief  of  he^id- 
ache  in  neurasthenia,  566;  for  rehef  of 
late  pain  in  herpes  zoster,  359;  for  relief 
of  pain  in  sciatica,  299. 

Paracentesis,  employment  of,  in  hydro- 
nephrosis, 98. 

Parafuchsin,  use  of,  in  trypanosomiasis,  747. 

Paragonimus  westermanii,  782. 

Paraldehyde,  use  of,  in  neurtisthenia  for  re- 
Uef of  insomnia,  559,  565. 

Paralyses,  due  to  cerebral  thrombosis,  396; 
prognosis  in,  396;  treatment  for,  399. 

Paralyses  following  acute  hemor- 
rhagic polioencephalitis,  treatment 
of,  409. 

Paralyses  following  brain  syphilis, 
treatment  of,  488. 

Paralysis,  due  to  basilar  syphilitic  menin- 
gitis, 473;  symptoms  of,  in  acute  cere- 
bral meningitis,  369;  as  a  synjptom  of 
cerebral  embolism,  400;  jus  a  symptom 
of  cerebral  thrombosis,  396. 

Paralysis,  acute  ascending.  See  Lan- 
dry's paralysis. 

Paralysis  agitans,  665;  treatment  of,  666. 

Paralysis  of  bladder.    See  Hladder. 


Paralysis  due  to  the  cerebral  palsies 
OF  CHILDREN',  treatment  of,  412. 

Paralysis,  cerebbobulbak  glokmophar- 
yngo-labial.  .SV<;  Corrhn)l>uU)ar  glos- 
sopharyngo-ijihial  panilysi^. 

Paralysis  of  diaphragm.  See  Neuritis, 
phrenic. 

Paralysis,  facial.  See  Neuritis  of  seventh 
nerve. 

Paralysis,  general,  epileptic  attacks  as  a 
manifestation  of,  639. 

Paralysis,  olos-hopharyngeal.  See  Neu- 
ritis of  ninth  nerve. 

Paralysis,  hypoglossal.  See  Neuritis  of 
twelfth  nerve. 

Paralysis,  infantile.     .See  Poliomyelitis. 

Paralysis,  labio(ju)s.ho-larysgeal.  See 
Bulbar  paralj'sis,  chronic  progrRwive. 

Paralysis,  Landry's.    .See  I.andry. 

Paralysis,  motor,  as  a  symptom  of  trau- 
matic hematoma,  365;  value  of,  in  re- 
gional diagnosis  of  bniin  tumor,  4.'W. 

Paralysis,  OB.sTt:TRic.  .See  Obstetric  par- 
alysis. 

Paralysis,  periodic  ocular.  See  Ocular 
paralysis. 

Paralysis,  pneumogastric.  See  Neuritis 
of  tenth  nerve. 

Paralysis,  progressive  bulbar.  See  Bul- 
bar paralysis,  progressive. 

Paralysis,  pseudobulbar.  .See  Pseudo- 
bulbar paralysis. 

Paralysis,  sen.s<jry,  value  of,  in  regional 
diagnosis  of  brain  tumor,  i3S. 

Paralysis,  sp.vstic  spinal,  2(W;  defini- 
tion of,  26K;  diagnosis  of,  269;  patho- 
genesis  of,  269;  path()lt>K>'  of,  209; 
symptoms  of,  26S;  trriitment  of,  270. 

Paralysis,  spinal  ac-<"ess«jry.  .See  Nmui- 
tis  of  eleventh  cranial  ner\'e. 

Paramyoclonus  multiplex,  fl-TO;  trnit- 
ment  of,  660. 

Paranephritic  Aiismw.    Sm  AImomh, 

Paranoid  ideas,  in  epili'iwy.  (VW. 

Pahaplecha,  jus  a  symptoin  of  twnitc  myeli- 
tis, 223. 

Parasites,  causing  O)ohin  China  diarrhea, 
796;  causing  r9«()phtign(<tomiaj«i«,  799; 
causing  rdaria-His,  7S7,  788,  789,  791; 
causing  iir|)atir  dixtomiaMis,  779;  eau»> 
ing  hookworm  <ii>«eaiie,  791 ;  causing  in- 
fant ilc  s(>lenic  anemia,  7.M;  causing  in- 
testinal di.st'Omiasis,  780;  causing  inte*> 
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final  teniasis,  776;  causing  kala-azar, 
753;  causing  schistosomiasis,  783,  785, 
786;  causing  somatic  teniasis,  775;  caus- 
ing tropical  relapsing  fever,  758;  causing 
trypanosomiasis,  742. 

Parasites  of  brain.  See  Brain,  parasites  of. 

Parasites,  intestinal.  See  Intestinal 
parasites. 

Parasites,  malarial,  712;  presence  of,  in 
blackwater  fever,  738. 

Parasites,  protozoon,  influence  of,  upon 
white  man  in  tropics,  668. 

Paresis,  general,  diagnosis  between,  and 
brain  tumor,  436. 

Paresthesia,  in  diagnosis  of  tabes,  189. 

Parietal  lobe,  diagnosis  of  brain  tumor 
in,  439. 

Paris  school  op  psychotherapy,  570. 

Paroxysmal  hemoglobinuria,  6. 

Parturition,  cerebral  hemorrhage  asso- 
ciated with,  388;  as  a  factor  in  causation 
of  the  cerebral  palsies  of  children,  409. 

Pearce,  investigations  by,  on  cause  of 
renal  edema,  17. 

Pellagra,  vertigo  in,  624. 

Pelletierin,  use  of,  as  substitute  for  male 
fern,  778. 

Pelvic  organs,  diseases  of,  as  a  cause  of 
enuresis,  127,  128. 

Pepsin,  use  of,  after  meals,  in  hill  diarrhea, 
863. 

Percussion,  in  diagnosis  of  brain  tumor, 
444. 

Perforating  ulcer,  in  tabes,  192. 

Perineal  section,  employment  of,  for  relief 
of  complications  in  paralysis  of  bladder, 
123;  for  relief  of  impassable  urethral 
stricture  with  retention,  172;  for  relief 
of  irritable  stricture  of  the  urethra,  173; 
for  relief  of  urethral  section  complicated 
by  periurethritis,  173;  for  relief  of  ure- 
thral stricture  complicated  by  acute 
pyelonephritis,  173. 

Periodic  ocular  paralysis.    See  Ocular. 

Peripheral  nerves,  diseases  of,  382: 
neuritis  of  brachial  plexus,  290;  neuritis 
of  spinal  nerves,  289;  phrenic  neuritis, 
288;  treatment  of  neuritis  in  general,  282. 

Peritonitis,  as  a  complication  of  pyelitis, 
94. 

Periurethral  abscess.    See  Abscess. 

Permanganate  irrigation,  use  of,  in  acute 
posterior  urethritis,  147. 


Permanganate  ointment,  use  of,  in  oriental 
.sore,  756. 

Permanganate  solution,  cholera  germs  de- 
stroyed by,  829. 

Pernicious  malaria.     See  Malaria. 

Personal  precautions,  against  trypano- 
somiasis, 750. 

Persuasion,  as  a  form  of  psychotherapy, 
571. 

Pes  cavus.    See  Friedreich's  foot. 

Petit  mal,  634. 

Pfeiffer's  theory,  of  nature  and  action 
of  cholera  toxins,  831. 

Phagedena,  tropical  sloughing.  See 
Tropical  sloughing  phagedena. 

Pharmacotherapy,  use  of,  in  epilepsy,  647. 

Pharyngeal  crises,  in  tabes,  191. 

Pharynx,  importance  of  attention  to,  in 
prophylaxis  of  acute  cerebral  menin- 
gitis, 371. 

Phenacetin,  use  of,  in  aural  vertigo,  316; 
to  deplete  circulation  in  cerebral  hyper- 
emia, 386;  for  headache  in  chronic  inter- 
stitial nephritis,  72;  in  migraine,  592;  to 
reduce  temperature  in  acute  cerebral 
meningitis,  372;  to  reduce  temperature 
in  dengue,  859;  for  relief  of  cardiac  pal- 
pitation in  neurasthenia,  568;  for  relief 
of  cervicooccipital  neuralgia,  356;  for 
relief  of  headache  due  to  cerebral  throm- 
bosis, 399;  for  relief  of  headache  in 
neurasthenia,  566;  for  relief  of  headache 
in  pachymeningitis  interna  hemorrhag- 
ica, 364;  for  relief  of  headache  due  to 
sunstroke,  679;  for  relief  of  pain  in 
acute  myelitis,  226;  for  relief  of  pain 
in  neuralgia,  339;  for  relief  of  pain 
in  neuritis,  285;  for  relief  of  pain  in 
pyeUtis,  88. 

Phenacetin  and  salol,  use  of,  to  reduce  fever 
in  anterior  poliomyelitis,  237. 

Phenolphthalein,  use  of,  in  nephritis,  33;  for 
relief  of  constipation  in  neurasthenia, 
566;  in  uremia,  53. 

Philippine  Islands,  results  of  prophylaxis 
against  beri-beri  in,  851. 

Philoff,  investigation  by,  on  persistence 
of  cholera  vibrios,  830. 

Phimosis,  as  a  cause  of  enuresis,  130. 

Phlebitis  of  iliac  veins,  as  a  cause  of 
pain  in  bladder,  122. 

Phloridzin,  injection  op,  as  test  for  func- 
tional power  of  kidney,  25. 
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Phobias,  as  a  characteristic  phenomenon 
in  psychasthenia,  518. 

Phosphaturia,  8;  treatment  of,  9. 

Phosphorus,  use  of,  in  beri-beri,  S54;  in 
chronic  myelitis,  230;  for  neuralgia  due 
to  anemia,  336;  in  neurasthenia,  559. 

Phrenic  neuritis.    See  Neuritis. 

Phrenolysin,  683. 

Physaloptera  mordens,  infection  by, 
800. 

Physical  therapy,  in  epilepsy,  646. 

Physical  training,  of  adolescent  as  a  prophy- 
lactic measure  against  the  neuro.ses,  523. 

Physician,  attitude  essential  for,  in  em- 
ployment of  physicotherapy,  572;  duty 
of,  in  prescribing  drugs  producing  toxic 
effects,  5;  requirements  in,  for  treatment 
of  the  neuroses,  530. 

Physostigma  venenosum,  poisoning  by, 
695;  remedial  measures,  696. 

Physostigmin  salicylate,  use  of,  in  asthenic 
bulbar  paralysis,  256. 

PiA  MATER,  indications  of  a  tumor  in,  445. 

Picric  acid,  use  of,  as  a  substitute  for  quinin, 
726. 

"Pied  Bot,"  in  tabes,  191;  in  Friedreich's 
disease,  216. 

Pigment  in  skin,  as  a  protection  against 
direct  sunlight,  669. 

Pilocarpin,  use  of,  by  hypodermic  injection 
in  disease  of  eighth  nerve,  315,  316;  by 
hypodermic  injection  in  solution  for 
snake  bite,  682;  in  nervous  deafness  and 
aural  vertigo,  315,  316;  in  nervous  deaf- 
ness and  aural  vertigo,  method  of  giv- 
ing, 317;  rarely  indicated  in  nephritis, 
39;  for  relief  of  anuria  in  nephrolithiasis, 
107;  in  uremia,  53. 

Pine-needle  extract,  use  of,  as  a  cutaneous 
.stimulant  in  tabes,  200. 

Piperazin,  non-efficacy  of,  in  nephro- 
lithiasi.s,  110. 

Pituitrin,  use  of,  as  diuretic  in  nephritis,  51 ; 
in  hematuria,  4. 

Places,  infected,  as  possible  cause  of  beri- 
beri, 849. 

Plague,  816;  drug  treatment  of,  821;  ex- 
termination of  rats  as  protection  against., 
821;  factors  influencing  sea-sonal  preva- 
lence of,  819;  inoculation  for,  823;  ineius- 
ures  yielding  temporary  protection 
against,  823;  microftrganisin  causing, 
816;  mortality  from,  under  carbolic  acid 


treatment,  827;  mortality  from,  with 
and  without  inooiilaiion.  82:i;  pro|ihy- 
laxis  against,  K16;  prr>phyLixis  :iff:unst 
pneumonic,  S2t»;  protective  meusurra 
now  in  vogue  that  should  lie  abolished, 
825;  recrudeseenc**  of,  H'20;  rrlalion  of  an- 
imals other  than  rats  to  spread  of,  SIK; 
relation  of  epizootic  form  in  rats  to 
spread  of  epidemic  form  in  human 
beings,  818;  relation  of  man  to  spread 
of,  819;  rektion  of  rats  to  spread  of,  817; 
relation  of  unsanitar>'  conditions  to 
spread  of,  819;  serum  tn^atment  for, 
826;  species  of  fleas  concerned  in,  818; 
species  of  rodents  concerned  in,  818; 
vaccine  therapy  for,  82.'J. 

Plan  of  treatment,  importance  of,  in  tabes, 
211. 

Plasmodiitm  falciparcu.  713. 

Plasmodium  MALARiiC,  713. 

Plasmodium  vivax,  712. 

Plaster,  adhesive,  application  of  zinc  oxid 
by  means  of,  in  her^nrs  jwwter,  :i59. 

Plaster  jacket.    See  Jacket. 

Plasters,  simple,  use  of,  to  relieve  harkache 
in  acute  nephritis,  6.3. 

PUmmer's  salt  See  Antimony  sodiotar- 
trate. 

Pneumooastric  paralysis.  See  Neuritis 
of  tenth  nerve. 

Pneumonia,  aspiration,  danfcer  of,  in 
acute  aiK)ple<'tic  bulbar  parnlxtiis,  .WI. 

Pneumonia,  hypost.\tu',  in  cerebral  hemor- 
rhage, precautions  against.  392;  in  pro- 
gressive paralysis  of  the  insane,    4M. 

Pneumonic  plague,  prophylaxis  against, 
826. 

Poison  test,  African.  See  African  poisoQ 
test. 

Poisonous  reptilf.8,  fish,  puvnth,  a.no 
arthropods,  disraskh  duk  'n>,  tWI: 
atriplicism,  693;  due  t»»  linlniehin,  flHIl; 
due  to  biting  and  stinging  :irl hni|MNU. 
(>85;  (hie  to  chiggcr,  tMK);  rmw-<''mw,  IWI ; 
due  to  lacertillia.  VtS:\;  due  to  liir\TP,  IWSI; 
hithyrisin,  tl93;  myi:isi.'4.  tVSiJ;  myi»««is  of 
natural  orific<«s  of  ImkIv.  tWS;  native 
poisons  use<l  for  numler,  miiridr,  and 
abortion,  tW7:  ophidism,  ftHI ;  due  'o 
plant  ami  animal  poimins,  «MM;  <hie  to 
plants,  (Wt);  diw  t4»  fioisonous  fwh.  tW3: 
due  to  |M)isonous  mammnls,  (VM;  shima 
mushi,  (}92. 
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Poisons,  endogenous,  in  causation  of 
multiple  neuritis,  321. 

Poisons,  exogenous,  in  causation  of  mul- 
tiple neuritis,  321. 

Poisons,  native,  used  for  murder,  sui- 
cide,   AND     PRODUCTION    OF    ABORTION, 

697;  preventive  measures  in,  698;  re- 
medial measures  in,  697. 

Polioencephalitis,  acute  hemorrhagic, 
406;  diagnosis  of,  407;  inferior  form 
of,  407;  pathology  of,  407;  prognosis  of, 
407;  superior  form  of,  406;  treatment 
of,    408. 

Poliomyelitis,  233;  causes  of,  233;  classi- 
fication of,  235;  course  of,  235;  definition 
of,  233 ;  morbid  process  in,  233 ;  muscular 
atrophy  in,  235 ;  prognosis  in,  236 ;  proph- 
ylaxis in,  237;  symptoms  of,  235; 
transmission  of,  234;  treatment  of  at- 
tacks of,  237;  treatment  of  early  con- 
sequences in,  238;  treatment  of,  in  gen- 
eral, 236;  treatment  of  remote  effects  of, 
241. 

Poliomyelitis,  acute,  relation  between, 
and  acute  hemorrhagic  inferior  polio- 
encephalitis, 407. 

Polymyositis,  329. 

Polymyositis  hemorrhagica,  330. 

Polypi,  rectal,  as  a  cause  of  enuresis,  130. 

Polyps,  nasal,  as  a  cause  of  headache,  603. 

Polyuria,  as  a  cause  of  enuresis,  127. 

Polyuria,  experimental,  as  test  for  func- 
tional power  of  kidney,  24. 

Pomegranate  root,  use  of,  as  substitute  for 
male  fern,  778. 

Pons  and  medulla,  diseases  of,  496;  acute 
apoplectic  bulbar  paralysis,  500;  com- 
pression bulbar  paralysis,  501;  myas- 
thenia gravis,  504;  ophthalmoplegia, 
507;  progressive  bulbar  paralysis,  496; 
pseudobulbar  paralysis,  502. 

Port  Said,  extermination  of  dengue  and 
malaria  in,  859. 

PoSTGONORRHEAL  NEURO.SES,    174. 

Postgonorrheal  urethritis,  treatment 
of,  167. 

PosT-iNFECTioiTS  HEADACHE.  See  Head- 
aches. 

Postural  treatment,  of  cerebral  anemia,  382; 
of  movable  kidney,  3;  of  neuritis,  284; 
for  relief  of  insomnia  in  cerebral  anemia, 
383;  of  syncope  due  to  cerebral  throm- 
bosis, 398;  in  tabes,  203. 


Posture,  in  causation  of  neuritis  of  bra- 
chial plexus  or  nerves  of  arm,  291;  for 
injection  into  nerve  trunk, '303;  neces- 
sity for  change  of,  in  cerebral  hem- 
orrhage, 392. 

Posture,  importance  of,  in  multiple  neuri- 
tis, 327;  in  treatment  of  acute  gon- 
orrheal epididymitis,  150;  in  treatment 
of  cerebral  hemorrhage,  391;  in  treat- 
ment of  phrenic  nephritis,  289;  in  treat- 
ment of  sciatica,  299. 

Potassium  acetate,  use  of,  in  acute  urethral 
gonorrhea,  139;  in  colon  bacilluria,  128; 
in  nephritis,  49;  for  relief  of  anuria  due 
to  nephrolithiasis,  107. 

Potassium  bicarbonate,  use  of,  for  relief  of 
anuria  due  to  nephrolithiasis,  107. 

Potassium  bromid  and  potassium  iodid,  use 
of,  for  relief  of  spasmodic  twitching  due 
to  brain  tumor,  448. 

Potassium  chlorate,  use  of,  in  care  of  teeth 
and  gums  during  mercurial  treatment  of 
brain  syphilis,  480. 

Potassiimi  citrate,  use  of,  in  acute  urethral 
gonorrhea,  139;  in  colon  bacilluria,  128; 
for  relief  of  anuria  due  to  nephrolith- 
iasis, 107. 

Potassium  iodid,  use  of,  in  acute  myeUtis, 
226;  in  after-treatment  of  herpes  zoster, 
359;  in  brain  syphilis,  480;  in  cerebral 
thrombosis  due  to  syphilitic  endarteri- 
tis, 399;  in  cervicooccipital  neuralgia,356; 
in  chronic  disease  of  labyrinth,  317;  con- 
traindicated  in  tabetic  amaurosis,  199; 
in  disease  of  eighth  nerve,  315,  316;  in 
frambcesia  tropica,  764;  in  hydro- 
cephalus, 465;  in  inferior  acute  hem- 
orrhagic polioencephalitis,  408;  in  kubis- 
agari,  861;  in  multiple  neuritis  due  to 
arsenical  poisoning,  323;  for  neuralgia, 
337;  for  neuralgia  due  to  arterio- 
sclerosis, 336;  in  optic  neuritis,  305;  in 
optic  neuritis  due  to  metallic  poisoning, 
306;  in  optic  neuritis  without  apparent 
cause,  306;  in  pneumogastric  paralysis, 
319;  for  relief  of  headache  due  to  brain 
tumor,  448;  of  no  value  in  spastic  spinal 
paralysis,  270;  in  spinal  syphilis,  273, 
274;  in  tabes,  195;  in  treatment  of  mul- 
tiple neuritis  due  to  lead  poisoning,  325; 
in  ulcerating  granuloma  of  pudenda,  866. 

Potassium  permanganate,  use  of,  as  an 
antidote  to  organic  poisons,  696,  697; 
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as  antiseptic  wash  after  passage  of 
urethral  sound,  169;  for  destru(;tion  of 
cholera  toxins  in  bowels,  836;  for  dis- 
infection of  drinking  wells  as  protec- 
tion against  cholera,  830;  for  dressing 
in  oriental  sore,  756;  as  inj<!ction,  in 
chronic  gonorrheal  urethritis,  155;  as 
injection  as  preventive  of  gonorrheal 
infection,  137,  144;  as  injection  in 
weak  solution,  into  snake  bite,  682;  as 
injection  around  wound  in  curare  poi- 
soning, 694;  for  irrigation,  in  acute  pos- 
terior urethritis,  147;  for  irrigation  of 
bladder  in  acute  cystitis,  120;  for  irri- 
gation of  large  intestine  in  intestinal 
amebiasis,  709;  for  irrigation,  after 
passage  of  urethral  sound,  162. 

Potassium,  picric-nitrate,  use  of,  in  destruc- 
tion of  filaria  Bancrofti,  787. 

Potassium  tartrate,  acid,  use  of,  for  relief 
of  anuria  due  to  nephrolithiasis,  107. 

Poultice,  flaxseed,  use  of,  in  gonorrheal  epi- 
didymitis, 152. 

Poultice,  hot,  use  of,  in  multiple  neuritis, 
326;  in  renal  colic,  102. 

Poultjce,  tobacco,  use  of,  in  gonorrheal  epi- 
didymitis, 151. 

Poultices,  use  of,  in  anuria,  3;  in  rheumatic! 
or  idiopathic  cases  of  facial  paralysis, 
311. 

Pregnancy,  chorea  associated  with,  663; 
etiology  of  nephritis  in,  29;  inoculation 
for  plague  in,  824;  use  of  quinin  in,  for 
tropical  malaria,  725. 

Pregnancy,  kidney  of,  82. 

Pregnant  uterus,  pressure  from,  a  cause 
of  pain  in  bladder,  123. 

Premarital  neurasthenia,  524. 

Prepuce,  elongated  or  adherent,  as  a 
cause  of  enuresis,  130. 

Pressure  symptoms,  in  diagnosis  of  brain 
tumor  in  frontal  lobe,  439;  of  hypo- 
physis tumor,  442. 

Primary  lateral  sclerosis.  See  Paraly- 
sis, spastic  spinal. 

Primary  sinus  thrombosis.  See  Marantic 
sinus  thrombosis. 

Proctitis,  epidemic  gangrenous.  .See  Epi- 
demic gangrenous  proctitis. 

Progressive  nrLUAu  paralysis.  Sw  bul- 
bar paralysis. 

Progressive  .mi'scular  atrophies,  243; 
acquired  spinal  form,  245;  amyotrophic 


lateral  sclerosis,  258;  asthenic  bulbar 
Jjaralysis,  2.54;  chronic  proKreiwive  bul- 
bar paralysis,  249;  chronic  progrvMsive 
ophthalmoplegia.  257;  definition  of,  243; 
morbid  process  in,  243;  variptie«  of,  243. 

Progressive  muscular  atrophy,  ac- 
quired spinal,  245;  cour^  of,  246;  eti- 
ology of,  246;  family  type  of.  248;  treaU 
ment  of,  247. 

Prostate  gland,  massage  of.    See  Maflsage. 

Prostatectomy,  indications  for,  in  chronic 
gonorrheal  urethritis,  166. 

Prostatic  abscess.    See  .\btwc88. 

Prostatitis,  as  a  cause  of  pain  in  bladder, 
122. 

Prostatitis,  acute,  complicating  acute 
gonorrhea,  149. 

Prostatitis,  relapsing,  treatment  of,  167. 

Pro.statorrhea,  176. 

Protargol,  injection  of,  in  chronic  gon- 
orrheal urethritis,  1.55;  injection  of,  in 
expectant  treatment  of  acute  gonorrhea, 
14H;  injection  of,  as'preventive  of  gon- 
orrheal infection,  137,  144:  instill*- 
tion  of,  in  acute  posterior  urethritis, 
146;    rules   for  use  of ,   by  patient,  145. 

Protargol  ointment,  use  of,  in  tropical 
phagcilenic  ulcer.  868. 

Protective  dressing,  use  'of,  in  acutp  ure- 
thral gnnonhca,  l.'is. 

Proteld  food,  i)mhibilion  «»f,  in  yellow  fever, 
S.')t). 

Proteids,  form  of  taking,  in  nephritic,  42; 
proportion  of,  in  diet  for  iiephritiM,  42; 
proixjrtion  of.  in  diet  for  neuniMthmiu, 
5^J9;  restriction  of,  in  ncut««  ne|>hritiM,  59; 
restriction  of,  in  acute  nephritii*  with 
anuria.  (52;  restriction  of,  in  chronic 
interstitial  nephritis.  68;  rmtrirtion  of, 
in  chroni*'  i)arenchyniatou»  m'phritix, 
65;  restriction  <»f,  in  kulncy  of  pn>g- 
nancy,  82;  restriction  «»f.  in  nr|>hrittK. 
44;  n»st.riction  of.  in  un'niin,  51. 

Proteins,  necesHity  for,  in  diet  for  tnalarial 
ca<'hexift,  728;  profHtrtion  of,  in  diet  for 
neurasthenia,  5:i9. 

Protozoa,  iuskahks  ore  to,  703:  amebiaala, 
70.3;  balnntidiuni  eoli.  7(U);  binrkwatrr 
fever.  7:i8;  fnunlMiwin  tropirn,  762; 
histoplitsnioKis,  757;  infanlik  mrlM^xia, 
in  Mrar,il,  752:  I/'inhnianinMiK.  753:  trop- 
ical malaria,  712:  tn>picnl  n4np((ing 
f«'V(T,  757:  trypano!wmia*tii»,  742. 
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Pseudobulbar  palsy,  497. 

Pseudobulbar  palsy,  infantile,  503. 

Pseudobulbar  paralysis,  502;  differential 
diagnosis  of,  504;  etiology  of,  503;  in- 
troduction to  subject  of,  502;  pathology 
of,  503;  symptoms  of,  503;  treatment  of, 
504. 

Pseudohypertrophic  type  of  muscular 
dystrophy,  261. 

Pseudotabes.  See  Tabetic  form  of  spinal 
syphilis. 

PsYCHALGiAS,  measuTes  for  relief  of,  in 
neurasthenia,  565. 

Psychic  equivalents,  to  attacks  of  epi- 
lepsy, 634. 

Psychic  prophylaxis,  570. 

Psychic  treatment,  use  of,  in  brachial  neu- 
ralgia, 357;  in  pudendohemorrhoidal 
neuralgia,  357. 

Psychoanalytic  method  of  psychotherapy, 
572;  association  experiment  in,  579; 
dream  analysis  in,  578;  fundamental 
idea  of,  574;  indications  and  contra- 
indications for,  578;  objections  to,  580. 

Psychogenic  headaches.    See  Headaches. 

Psychology,  a  valuable  adjunct  in  treat- 
ment of  neuroses,  524. 

Psychotherapy,  in  neurasthenia  and  ps3'ch- 
asthenia,  569;  for  relief  of  cardiac 
palpitation  in  neurasthenia,  568;  for 
relief  of  chorea  electrica,  664;  for  relief 
of  vomiting  in  neurasthenia,  567;  in 
spasmodic  movements  of  tic,  659. 

Psychotherapy  in  functional  neuroses, 
569;  Bernheim's  method  of,  570;  con- 
ditions of  environment  important  in, 
574;  definition  of,  569;  Dubois'  method 
of,  571;  forms  of,  570;  Freud's  method 
of,  572,  574;  Janet's  method  of,  570; 
limitations  to,  569;  Meyer's  analysis  of 
factors  essential  to,  574;  Nancy  school 
of,  570;  Paris  school  of,  570;  physicians' 
attitude  in,  572;  preliminary  conditions 
of,  572;  prophylactic  function  of,  570; 
types  of  neuroses  benefited  by,  573; 
Wundt  school  of,  579. 

Psychotherapy,  stimulating,  employment 
of,  in  psychasthenia,  551. 

Psychotic  he.\daches.    See  Headache. 

Pudendohemorrhoidal  neuralgia,  treat- 
ment of,  357. 

Puerperal  fever,  acute  myelitis  during, 
224. 


Puerperium,  the,  prevention  of  the  neu- 
roses at,  524. 

Pulmonary  edema,  in  chronic  interstitial 
nephritis,  72;  as  symptom  of  nephritis, 
54. 

Pulvis  ipecac  et  opii.  See  Dover's 
powder. 

Pumpkin  seeds,  use  of,  followed  by  a  purge 
in  intestinal  mj'iasis,  689;  as  substitute 
for  male  fern,  778,  779. 

Puncture,  employment  of,  in  uremia  with 
edema  of  extremities,  53. 

Puncture  of  brain.    See  Brain  puncture. 

Pupils,  changes  in,  as  a  symptom  of  pachy- 
meningitis hemorrhagica,  363;  presence 
of  inequalities  in,  in  progressive  paralysis 
of  the  insane,  490. 

Purgatives,  objections  to,  for  relief  of  con- 
stipation in  neurasthenia,  566. 

Pyelitis,  84;  associated  with  acute  mye- 
litis, 227;  cardiac  hypertrophy  compli- 
cating, 194;  care  of  bowels  in,  89;  as  a 
cause  of  enuresis,  129;  as  a  complica- 
tion of  tuberculous  kidney,  117;  com- 
plications in,  94;  cystitis  complicating, 
94;  diet  in,  87;  diuretics  in,  89;  gastro- 
intestinal disturbances  in,  94;  hygienic 
measures  for,  86;  hypertension  compli- 
cating, 94;  local  treatment  for,  88;  op- 
eration for,  92;  organisms  causing,  84; 
peritonitis  complicating,  94;  prophylaxis 
against,  95;  retention  of  urine  associated 
with,  94;  routes  of  infection  in,  84; 
suppression  of  urine  complicating,  94; 
symptomatology  of,  85;  treatment  of, 
in  general,  86;  urinary  antiseptics  in 
treatment  of,  89,  90;  vaccine  therapy  for, 
91. 

Pyelonephritis,  as  a  complication  of  acute 
gonorrhea,  150;  as  a  complication  of 
tuberculous  kidney,  117. 

Pyelotomy,  indications  for,  in  nephrolith- 
iasis, 110;  in  pyelitis,  92. 

F*3rraniidon,  use  of,  in  migraine,  592; 
for  relief  of  headache  in  neurasthenia, 
566;  for  relief  of  lancinating  pains 
in  tabes,  196;  for  relief  of  pain  in 
neuralgia,  339;  for  relief  of  pain  in 
neuritis,  286;  for  relief  of  pain  in  syrin- 
gomyelia, 278. 

Pyrethrum  powder,  use  of,  in  destruction 
of  mosquitoes  by  fumigation,  735. 

Pyrogallol,  use  of,  in  leprosy,  816. 
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Qualitative  dietary,  in  neurasthenia,  538. 

Quantitative  dietary,  in  neurasthenia, 
538. 

Quarantine,  failure  of,  as  regards  cholera, 
828;  importance  of,  in  plague  over- 
estimated, 825;  length  of,  in  anterior 
poliomyelitis,  237;  measures  for,  in 
sleeping  sickness  and  trypanosome  fever, 
749. 

Quincke,  work  by,  on  differentiation  of 
varieties  of  meningitis,  469. 

Quincke's  lumbar  puncture.  See  Lumbar 
puncture. 

Quinin,  use  of,  in  acute  myelitis,  225;  fol- 
lowing arsenic  in  intermittent  hemo- 
globinuria, 7;  in  blackwater  fever,  741, 
742;  in  chronic  disease  of  the  labyrinth, 
317;  in  funicular  myelitis,  232;  for  irri- 
gating abscess  cavity  in  hepatic  abscess, 
711;  for  irrigating  large  intestine,  in  in- 
testinal amebiasis,  709;  in  kala-azar, 
754;  in  neuralgic  headache,  598;  by  rec- 
tum, in  ulcerative  colitis  due  to  Balan- 
tidium  coli,  761;  to  reduce  temperature 
in  epidemic  dropsy,  860;  in  shima 
mushi,  692;  in  tabes,  213;  in  trypanoso- 
miasis associated  with  malaria,  748; 
vertigo  due  to,  624. 

Quinin,  use  of,  in  tropical  malaria,  717; 
absorption  of,  717;  as  acetylsalicylate 
of,  718;  action  of,  on  cause  of  disease, 
719;  as  bihydrochlorate  of,  718;  as  bi- 
sulphate  of,  718;  in  children,  728;  choice 
of  preparations  of,  718;  in  chronic  form, 
727;  contraindications  to,  724;  in  con- 
valescence, 729;  dose  of,  721;  effects  of, 
on  patient,  724;  as  ethylcarbonate,  71H; 
excretion  of,  718;  hypodermic  admin- 
istration of,  723;  hypodermoclysis  as 
a  mode  of  administering,  722;  intra- 
muscular injection  of,  723;  in  latent 
cases,  736;  method  of  administering, 
721;  method  of  administering,  lus  pro- 
phylactic, 737;  methods  of  administer- 
ing, in  special  conditions,  727;  as  nu- 
cleinate,  738;  oral  administration  of, 
721;  in  prophylaxis,  735;  rectal  injec- 
tion of,  724;  substitutes  for,  726;  as 
sulphate,  718;  as  tannate,  738;  time  for 
administration  of,  719. 

Quinin  and  sodium,  hypochlorid,  use  of,  by 
rectum,  in  intestinal  schist oaomiii.'<is, 
785. 


Quinin  hydroclilorid  and  urea,  use  of,  for 
relief  of  pain  in  neuritis,  285. 

Race,  as  an  etiological  factor  in  the  neu- 
roses, 520. 

Rachitis,  as  a  cause  of  hydrocephHlus,  464. 

Radicular  sciatica,  295. 

Radium  baths,  u.se  of,  in  syringomyelia,  279. 

Radium  rays,  nue  of,  in  syringomyelia,  279. 

Railways,  plague  disseminated  by,  82tt. 

Rat  bite  disease,  (iS4. 

Rat  plague,  epizo«itic,  relation  of,  to 
human  epidemic,  818. 

Rats,  extermination  of,  as  protection 
against  plague,  821;  method  of  destroy- 
ing, 824;  transmission  of  plague  by,  817. 

"  Reaction,"  significance  of  term  in  psycho* 
therapy,  574. 

Reaction,  stage  or,  in  Asiatic  cholera,  836. 

Rectal  crises,  in  tabes,  191. 

Rectal  douche.    See  Dourhe. 

Rectal  feeding,  in  chronic  prufcmwive  bul- 
bar paralysis,  251;  in  glo«sophar>'ngctil 
paralysis,  318;  in  neurasthenia  with  per- 
sistent vomiting,  567. 

Rectal  polypi.    See  Polypi. 

Rectum,  feeding  by.     See  Rectal  feeding. 

Reduviid  bug,  carrier  of  infantile  cachexia 
in  Brazil,  752. 

Reeducation,  of  ataxic  extremities,  204;  in 
p.sychic  trt'atment  of  di.sease,  570. 

Reklex  neuroses  of  ulauuek.  See  Blad- 
der. 

Reflex  vertiuoes,  623. 

RE(iioNAL  diagnosis,  in  brain  tumor,  437. 

Relapsincj  prostatitis.    See  Prostutitiji. 

Renal  calculi.    See  Calculi. 

Renal  colic,  100;  treatment  of,  101. 

Renal  edema,  15. 

Renal  secretion,  theories  of,  10. 

Renal  tuberculosis.  See  Kidney,  tuber- 
culous. 

Renal  uremia,  20. 

Repressive  treatment  of  acute  gooorrhoa, 
i;{7,  143;  rjus«>s  suitable  for,  143;  rhoirr 
of  met  hot!  for,  143;  orRJinir  silver  «alu 
in,  144;  variation  in  tn^ntinent  of,  146. 

Resection  of  external  cutaneous  nerve,  for 
n'lii'f  of  neurit  i.H,  293. 

Resection  of  ribs,  for  relief  of  inlrmwtal 
luniralgia,  357. 

Resection  of  testicular  nenre,  fi»r  n4ief  of 
pudendolieinorrhoijial  nountlgiu,  357. 
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Resection  of  urethra,  for  relief  of  urethral  ' 
stricture,  168,  173. 

Resorcin,  use  of,  in  leprosy,  816. 

Respiration,  artificial.  See  Artificial  res- 
piration. 

Respiration,  disturbance  of.  in  tubercu- 
lous meningitis,  374. 

Rest,  importance  of,  in  acute  hemorrhagic 
encephahtis,  405;  in  acute  hemorrhagic 
inferior  polioencephalitis,  408;  in  acute 
urethral  gonorrhea,  138;  to  affected  area 
in  neuritis,  284;  in  brachial  neuralgia, 
357;  in  disease  of  eighth  cranial  nerve 
beginning  within  labyrinth,  316;  in 
"fatiguability'  of  neurasthenia,  567;  in 
multiple  neuritis,  326;  in  neuralgia,  357; 
in  neuralgia  due  to  systemic  causes,  336 ; 
in  neuritis  of  third,  fourth,  and  sixth 
nerves,  308;  in  occupation  pareses,  332; 
in  optic  neuritis,  305;  in  polymyositis, 
330;  in  pyelitis,  86;  in  sciatica,  297,  299; 
in  tropical  gangrenous  phagedena,  868. 

Rest,  absolute,  in  acute  cerebral  meningitis, 
372;  in  acute  myehtis,  224;  in  acute 
nephritis,  31,  57;  in  apoplectic  form  of 
vestibular  vertigo,  628;  in  asthenic  bul- 
bar paralysis,  256;  in  beri-beri,  853;  in 
blackwater  fever,  740;  in  cerebral  em- 
bolism, 402;  in  cerebral  hemorrhage,  391 ; 
in  cerebral  hemorrhage  accompanying 
chronic  interstitial  nephritis,  72;  in 
chronic  parenchymatous  nephritis,  31; 
in  Landry's  paralysis,  329;  in  myas- 
thenia gravis,  507;  indications  for,  in 
neurasthenia,  534;  in  obstetric  paraly- 
sis, 292;  in  phrenic  neuritis,  289;  for  re- 
lief of  occupation  neuroses,  660. 

Rest,  artificially  induced,  in  spasmodic 
movements  of  tic,  659. 

Rest  in  bed,  in  acute  cystitis,  120;  in  chorea 
minor,  662;  indications  for,  in  neuras- 
thenia, 534. 

Rest,  relative,  indications  for,  in  chronic 
parenchymatous  nephritis,  31;  indica- 
tions for,  in  neurasthenia,  533. 

Rest  cvu-e,  essential  features  of,  .540,  544; 
for  neuralgia,  336;  for  relief  of  nervous- 
ness due  to  cerebral  anemia,  383;  for 
relief  of  post-infectious  headaches,  612. 

Restlessness,  as  a  characteristic  symptom 
of  neurasthenia,  567;  control  of,  in  ure- 
mia, 54 ;  measures  for  relief  of,  in  chorea 
minor,  663. 


Retention  of  urine,  due  to  chronic  pros- 
tatitis, 168;  precautions  against,  in  pro- 
gressive paralysis  of  the  insane,  494. 

Retention  theory,  of  renal  uremia,  21,  22. 

Rheumatism,  causing  facial  paralysis,  311; 
as  a  predisposing  cause  of  neuralgia,  336. 

Rhubarb,  use  of,  in  nephritis,  33. 

Rhus  aromatica.    See  Rhus  toxicodendron. 

Rhus  toxicodendron,  use  of,  for  enuresis, 
122,  133. 

Rhus  vernicifera,  693. 

Rice,  relation  between  preparation  of 
grain  and  beri-beri,  846. 

Rice  bran,  infusions  of,  use  of,  in  beri-beri, 
854. 

Richfield  Springs,  benefit  from,  in  acute 
myelitis,  228;  in  tabes,  201. 

Robertson,  spread  of  infection  in  fram- 
bcesia  tropica  prevented  by,  763. 

Rochelle  salts,  use  of,  in  cerebral  hyper- 
emia, 386. 

Rodents,  species  of,  concerned  in  trans- 
mission of  plague,  818. 

Rogers,  investigations  by,  on  postcholeraic 
uremia,  837. 

Rogers'  treatment  of  Asiatic  cholera,  833; 
destruction  of  cholera  toxins  by,  835; 
diet  in,  838;  intraperitoneal  injections 
in,  834;  intravenous  injection  in,  834; 
potassium  permanganate  in,  835;  rectal 
injection  in,  834;  solution  for  use  in, 
835,  836 ;  in  stage  of  preliminary  diarrhea 
and  collapse,  833;  in  stage  of  reaction, 
836;  subcutaneous  injection  in,  834; 
technique  of,  834;  temperature  of  in- 
jection in  relation  to  temperature  of 
body  in,  835;  uremia  during  stage  of 
reaction  relieved  by,  837. 

Romberg's  -sign,  in  diagnosis  of  Fried- 
reich's ataxia,  215 ;  in  diagnosis  of  tabes, 
188.  p 

Ross's  THEORY,    as  to  causc  of  beri-beri,  ^ 
848. 

Round  shoulder,  as  a  cause  of  neuritis 
of  ulnar  nerve,  291. 

RoUX-WeIGERT       theory        of       BALANCE, 

182. 

Ruggles,  formula  by,  for  lubricant  for  use 
in  catheterizing  urethra,  158. 

Ruhrah,  report  by,  on  use  of  thyroid  gland 
for  relief  of  enuresis,  131. 

Rural  retreat,  treatment  of  neuras- 
thenia in,  .562, 
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Sacroiliac   sciatica,   296;   treatment   of,  ■ 
297. 

Sahli's  lavage  of  blood,  5. 

Salamandrin,  683. 

Salembeni,  serum  therapy  for  Asiatic  chol- 
era tested  by,  832. 

Saucyl  compounds,  irritation  of  kidney 
caused  by,  28,  57. 

Salicylate  of  physostigmin.  See  Physostig- 
min  salicylate. 

Salicylates,  use  of,  in  acute  attacks  of 
hydrocephalus,  465;  in  acute  myelitis, 
225;  in  beri-beri,  to  produce  diuresis, 
853;  in  chorea  minor,  662;  in  chronic 
disease  of  labyrinth,  317;  to  deplete  cir- 
culation in  cerebral  hyperemia,  386;  in 
influenzal  type  of  nasal  and  frontal  sinus 
headaches,  603;  for  irrigation  of  bladder 
in  cystitis  complicating  acute  myelitis, 
227;  in  migraine,  592;  objections  to,  in 
aural  vertigo,  316;  to  reduce  tempera- 
ture in  acute  cerebral  meningitis,  372; 
for  relief  of  headache  due  to  sunstroke, 
679. 

Salicylic  acid,  use  of,  in  leprosy,  816;  locally, 
in  alcoholic  solution  for  craw-craw,  692; 
in  pyelitis  with  alkaline  urine,  90. 

Salicylic  acid  ointment,  use  of,  in  ulcerating 
granuloma  of  pudenda,  866. 

Salines,  effervescing,  use  of,  contraindi- 
cated  in  nephritis,  33. 

Salipjrren,  use  of,  for  relief  of  pain  in  neural- 
gia, 339. 

Salisbury  method  of  diet,  use  of,  in  neu- 
rasthenia, 538. 

Salol,  use  of,  contraindicated  in  acute  ure- 
thral gonorrhea,  139;  in  intestinal  ame- 
biasis, 709;  irritation  of  kidney  cau.sed 
by,  28,  57;  in  pyelitis  complicating  acute 
myelitis,  227;  suggested  in  distomiasis, 
780. 

Salophen,  use  of,  in  herpes  zoster,  359;  for 
neuralgia  associated  with  gout,  337;  for 
relief  of  headache  due  to  cerebral  throm- 
bosis, 399. 

Salt.    See  Sodium  chlorid. 

Salt-free  diet,  employment  of,  in  epi- 
lepsy, 648. 

Salt-poor  diet,  in  acute  nephritis,  61;  in 
nephritis,  36. 

Salts,  inorganic,  behavior  of,  in  uremit* 
due  to  nephritis,  22;  contained  in  urine, 
13. 


Salvarsan.    See  Arsenobeosol. 

Salypyrin,  use  of,  for  relief  of  pain  in  neuritis, 
286. 

Sanatorium  treatment,  of  neunwthenia  and 
psychasthenia,  560;  objections  to,  in 
tabes,  212. 

Sandalwood  oil,  use  of,  in  acut«  urethral 
gonorrhea,  140. 

Santonin,  use  of,  in  tricocophaliaKis,  798. 

Santonin  and  castor  oil,  use  of,  in  intestinal 
myiasis,  689. 

Sarcomata  of  brain,  433. 

Sarcophagid.c:,  688,  689. 

Sauvages,  on  headarho,  .596,  .597. 

Sa3rre  suspension  apparatus,  use  c^,  in  sypb* 
ilis,  203. 

Scalp,  reflex  tenderness  or,  509. 

ScANNiN(j  speech,  in  multiple  sclorosis,  280. 

Scarification,  employment  of,  for  edema  of 
glottis  in  acute  nephritis,  63. 

Scarlet  fever,  use  of  prophylactic  meas- 
ures against  nephritis  in,  .57. 

Schaffer,  effect  of  hypophysis  prepara- 
tions as  diuretic  in  nephritis  demon- 
strated by,  50. 

Schaudinn  and  Hoffmann,  discover}'  of 
spirochxtA  pallida  by,  472. 

Schedule,  for  dietar>'  in  Dubois'  method 
of  treating  neura-sthenia,  .545;  for  dielarj* 
in  neurasthenia,  .539,  543;  for  dietar>* 
during  partial  rest  cure,  arrangml  by 
M.  A.  Starr,  .542;  for  dietar>'  during  rmt 
cure  arranged  by  Binswater,  541;  for 
dietary  during  rest  cure,  arranfed  by 
J.  K.  Mitchell,  541. 

Scheube,  on  reaction  of  the  Japanese  to 
antipyretics,  t>92. 

Schistohomiasis,  783:  endemic  hematuria, 
783;  int(>stinul  sehistoaoniaaM,  785; 
katayaina  (Uhojum',  786. 

Sc;histos*)Mum  h.kmatobium,  783. 

Schistosomum  jAPt)Niri'M,  786. 

schistosomi'm  mansoni,  785. 

Schizotrvpanum  cruei,  752. 

SCHLAYER    AND     HoDINGER,    inV«BtifatiOM 

by,  on  caus««H  of  n-nal  edema,  16. 

Schlippe's  salt,  u.-m-  uf.  in  ir>'piUK»omiaaia, 
747. 

Sciii>)H,sKii,  aicoh«>lir  injrrti«mi»  into  nrrx-r 
trunk  intnuliicetl  by,  300;  method  oC 
treat ing  trigrminftl  nrtiralfpa  by  alcohol 
injerticms  intnxliUMil  by,  342. 

Schl5sser's  deep  alcohol  Injections,  368. 
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School,  importance  of,  in  prophylaxis  of 

the  neuroses,  523. 
School  education,  importance  of,  as  factor 

in  prophylaxis  of  the  neuroses,  422. 

SCHULTZE  EYE,  278. 

Schurupow's  antitoxic  senim,  results  from 
use  of,  in  Asiatic  cholera,  832. 

Schwab  and  Allison,  method  of  operation 
devised  by,  for  relief  of  athetosis  and 
contractures  following  cerebral  palsies 
of  children,  415. 

Sciatic  neuritis.    See  Sciatica. 

Sciatica,  294;  due  to  constitutional  states, 
298;  definition  of,  294;  due  to  damage 
to  nerve  trunk,  298;  due  to  intrapelvic 
disease,  298;  injections  into  nerve  trunk 
for  relief  of,  300;  radicular  form  of,  295; 
sacroiliac  form  of,  296;  surgical  treat- 
ment for,  304;  symptomatic  treatment 
for,  299. 

Sclerosis  of  cerebellum.  See  Cere- 
bellum. 

Sclerosis,  multiple.  *See  Multiple  sclerosis. 

Sclerosis,  primary  lateral.  See  Paraly- 
sis, spastic  spinal. 

Scotch  douche,  use  of,  in  neurasthenia  and 
psychastheriia,  551. 

Scotomata,  as  an  accompaniment  of  oph- 
thalmic migraine,  590,  591. 

Sea  bathing,  contraindicated,  in  parenchy- 
matous nephritis  with  weak  heart,  30; 
in  pyelitis,  87. 

Sea-coast,  influence  of,  in  neurasthenia, 
556. 

Sea-sickness,  as  a  form  of  labyrinthine 
vertigo,  624. 

Seasons,  relation  of,  to  spread  of  plague, 
819. 

Secondary  sinus  thrombosis.  See  Infec- 
tious sinus  thrombosis. 

Section  of  posterior  spinal  nerve  roots,  for 
relief  of  contractures  due  to  multiple 
sclerosis,  281;  for  relief  of  late  pain  in 
herpes  zoster,  360. 

Sedatives,  use  of,  in  cerebral  hyperemia  ac- 
companied by  restlessness,  368;  in  neu- 
rasthenia and  psychasthenia,  558;  for 
relief  of  insomnia  due  to  brain  tumor, 
447;  for  relief  of  insomnia  due  to  sun- 
stroke, 679;  for  relief  of  pain  due  to 
bites  of  arthropods,  685;  for  relief  of 
restlessness  due  to  cerebral  hemorrhage, 
392. 


Sedatives,  gastric,  of  no  benefit  in  uremic 
vomiting,  54. 

Seidlitz  powders,  use  of,  in  acute  nephritis, 
58. 

Seminal  vesiculitis,  comphcating  acute 
urethritis,  149. 

Senna,  use  of,  in  cerebral  hyperemia,  386; 
in  nephritis    33. 

Sensation,  delayed,  in  diagnosis  of  tabes, 
189. 

Sensory  disturbances,  absence  of,  in 
Friedreich's  ataxia,  216. 

Sensory  irritative  phenomena,  value  of, 
in  regional  diagnosis  of  brain  tumor,  438. 

Sensory  paralysis,  value  of,  in  regional 
diagnosis  of  brain  tumor,  438. 

Sepsis,  danger  from,  after  operation  for 
brain  tumor,  452. 

Septic  foci,  importance  of  attention  to,  in 
prophylaxis  of  acute  cerebral  menin- 
gitis, 372. 

Serodiagnosis,  value  of,  in  brain  syphilis, 
476. 

Serous  meningitis.    See  Meningitis. 

Serum,  antimeningitic,  use  of,  in  diseases  of 
eighth  cranial  nerve,  315. 

Serum,  artificial,  transfusion  of,  in  funicular 
myelitis,  232. 

Serum,  horse,  use  of,  in  trypanosomiasis, 
748;  in  tuberculous  kidney,  117. 

Serxun  therapy,  in  acute  myehtis,  228;  in 
Asiatic  cholera,  832;  in  blackwater 
fever,  741;  in  epilepsy,  impossibility  of, 
648;  in  leprosj^,  814;  in  multiple  sclero- 
sis, 281;  in  plague,  826;  for  tabes,  196;  in 
tropical  relapsing  fever,  759;  in  trypano- 
somiasis, 748. 

Sex  repression,  as  a  factor  in  functional 
neuroses,  575,  577,  578. 

Sexual  coefficient,  178. 

Sexual  contact,  transmission  of  leprosy 
by,  811. 

Sexual  hygiene,  in  acute  gonorrhea,  138; 
in  chronic  gonorrheal  urethritis,  154. 

Sexual  instinct,  as  a  factor  in  psychas- 
thenia, 575. 

Sexual  neurasthenia,  as  a  cause  of  pain 
in  bladder,  120. 

Sexual  relations,  in  spread  of  ulcerating 
granuloma  of  pudenda,  866. 

Shibayama,  on  causation  of  beri-beri,  847. 

Shiga,  plague  vaccine  for  immediate  use 
prepared  by,  824. 
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Shima  mushi,  692. 

Shock,  danger  from,  after  operation  for 
brain  tumor,  452. 

"Sick  headache."     See  Migraine. 

Siegrist's  method,  of  applying  hot  fomen- 
tation.s  in  sciatica,  299. 

Silver,  organic  salts  of,  use  of,  in  acute 
gonorrhea,  137,  144;  in  chronic  gon- 
orrheal urethritis,  155. 

Silver  nitrate,  use  of,  as  antiseptic  wash 
after  passage  of  urethral  sound,  169; 
for  application  to  vcrumontanuin  in 
post-gonorrheal  neuroses,  174;  by  injec- 
tion of  kidney  in  pyelitis,  91;  by  in- 
stillation after  pa.ssage  of  urethral 
sound,  162,  169;  by  in.st illation  in  acute 
posterior  urethritis,  149;  by  instillation 
in  chronic  gonorrheal  urethritis,  160, 
161;  by  instillation  in  post-gonorrheal 
neuroses,  174;  by  instillation  for  relief 
of  irritable  stricture  of  urethra,  173;  in- 
ternally, in  chronic  myelitis,  230;  for 
irrigation  of  bladder  in  acute  cystitis, 
120;  for  irrigation  of  bladder  in  cystitis 
complicating  acute  myelitis,  227;  for 
irrigation  of  bladder  in  endemic  hema- 
turia, 785;  by  irrigation  after  passage 
of  urethral  sound,  162;  in  multiple 
sclerosis,  281;  in  oriental  sore,  756;  in 
tabes,  195;  of  no  value  in  spastic  spinal 
paralysis,  270;  in  urethroscopic  treat- 
ment of  chronic  gonorrheal  urethritis, 
166. 

Sims'  position,  use  of,  for  administration 
of  enemata  in  intestinal  amebiasis,  709. 

Sinapisms,  use  of,  in  acute  hemorrhagic  in- 
ferior polioencephalitis,  408;  in  cerebral 
anemia,  382;  in  hydrocephalus,  465;  jis 
stimulant  in  cerebral  hyperemia,  387;  as 
a  stimulant  in  marantic  thrombosis,  427. 

Sinus  thrombosis,  426;  infectious  sinus 
thrombosis,  427;  intrtxluction  to  sub- 
ject, 426;  marantic  sinus  thromlxwis, 
426;  types  of,  426. 

SiRiASis.    See  In.solation. 

"Situation,"  definition  of,  in  psychother- 
apy, 574. 

Sltz  bath,  u.se  of,  in  chronic  cerebral  hyiK»r- 
emia,  3S7. 

Sitz  bath,  hot,  use  of,  for  relief  of  impassuble 
urethral  stricture  wilii  retention,  172; 
for  relief  of  painful  urination  iu  acute 
urethral  gonorrhea,  142. 


Sitz  baths,  cool,  use  of,  for  relief  of  uro- 
genital symptoms  in  tabes,  201. 

"  6o6."    See  Arsenobenzol. 

Skin,  care  of,  importance  of,  in  nephritis, 
32;  elimination  through,  in  chronic 
interstitial  nephritis,  69;  elimination 
through,  as  prophylactic  measure 
against  pulmonar>'  edema  in  nephritis, 
56;  elimination  through,  in  uremia,  53. 

Skin  grafting,  employment  of,  in  tropical 
phagedenic  ulcer,  868. 

Skin  pustules,  protection  of,  in  plague, 
827. 

Sleep,  importance  of,  in  neuritis,  2%. 

Sleeping  sickness,  742. 

Slow  pulse,  as  a  symptom  of  brain  tumor, 
435. 

Snake  venom,  effect  of,  upon  kidneys,  14, 15. 

Snakes,  poisonous,  varieties  of,  681. 

Soamin,  u.sc  of,  in  kulu-uxar,  754;  as  sub- 
stitute for  atoxyl  in  trN'paoosoauasM, 
746. 

Sodium  acetate,  use  of,  in  nephritis,  49. 

Sodium  aminophenyl-arsenate.  Srr  Soamin. 

Sodium  benzoate,  u.se  of,  in  destruction  of 
filaria  Bancroft  i,  7H7. 

Sodium  bicarbonate,  use  of.  in  acute  ure- 
thral gonorrhea,  139;  for  relief  of  painful 
erections  and  chordec  in  acute  urethral 
gonorrhea,  141. 

Sodium  bromid,  euxir  or,  use  of,  for  relief 
of  headache  due  to  toxemia,  610. 

Sodium  cacodylate,  hj-podermic  use  of,  in 
acquire<l  spinal  progressive  muscular 
atrophy,  248;  hypodennic  u.««e  of,  in  mul- 
tiple sclerosis,  2S1;  h>'podermir  use  of, 
in  ncunisthenia,  559;  hypodermic  ua« 
of,  in  syringomyelia,  279;  use  of,  for 
neuralgia  due  to  anemia,  336. 

Sodium  cHUtKin,  niluction  of,  in  chronic 
parenchymatous  nephritis  with  etienut* 
(>6;  restriction  of,  in  acute  nephritis,  61; 
restriction  of,  in  chronic  interHtilial 
nefihritis,  (VS;  restriction  of,  in  nephritia, 
.'{5;  retention  of,  in  Uxly  a  cause  of 
eilemn,  IS;  use  of,  as  cutaneous  stirou> 
hint  in  talxr.  200. 

Sodium  iiriNiriiutHiTK.  Stt  I.Abarr»que's 
solution. 

Sodium  lodid,  us4'  of,  in  aneurym  of  ccffr> 
bral  arierii^.  457;  in  comprt—inn  bulbar 
]>anily.<«is  due  toancuryani,808;in  hydro* 
cephalu.x,  405. 
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Sodium  nitrate,  use  of,  to  reduce  hyperten- 
sion in  nephritis,  47,  48. 

Sodiiun  nitrite,  use  of,  in  chronic  inter- 
stitial nephritis,  70,  71;  for  neuralgia 
due  to  arteriosclerosis,  336;  in  neuras- 
thenia with  high  arterial  tension,  559; 
for  rehef  of  dyspnea  in  chronic  inter- 
stitial nephritis,  72. 

Sodiiun  phosphate,  use  of,  in  acute  nephri- 
tis, 58;  in  nephritis,  32. 

Sodiiun  salicylate,  use  of,  for  cervico- 
occipital  neuralgia,  356;  as  diuretic  in 
multiple  neuritis  due  to  gout  or  rheu- 
matism, 326;  in  enuresis  associated  with 
chorea,  133;  in  herpes  zoster,  359;  in 
Landry's  paralysis,  329;  for  neuralgia 
associated  with  gout,  337;  for  neuralgia 
associated  with  rheumatism,  337;  for 
neuritis  with  a  rheumatic  or  gouty  ele- 
ment, 289;  in  occupation  pareses,  332; 
in  shima  mushi,  692. 

Sodium  sulphate,  use  of,  after  calomel  in 
yellow  fever,  855;  in  nephritis,  58;  in 
prevention  of  lead  poisoning,  325. 

Softening  of  brain.  See  Cerebral  soften- 
ing. 

Solar  rays,  relation  of,  to  insolation, 
674. 

Solitude,  objections  to,  for  patient  with 
brain  tumor,  447. 

Solution,  for  use  in  alcohol  injections,  343. 

Solutions,  for  injection  into  nerve  trunk  in 
sciatica,  300. 

Somatic  teniasis,  775;  preventive  meas- 
ures in,  776;  remedial  measures  in,  776; 
varieties  of,  775. 

Somnolence,  as  a  symptom  of  pachy- 
meningitis interna  hemorrhagica,  363. 

Soul  blindness.    Sec  Mind  blindness. 

Southey's  tubes,  use  of,  to  relie\'c  edema  of 
extremities  in  acute  nephritis,  62. 

Spa  treatment,  value  of,  in  neurasthenia  and 
psychasthenia,  557. 

Sparganum  baxteri,  775. 

Sparganum  aiansoni,  775. 

Sparganum  proliferum,  775. 

Sparmin  sodium  chlorid,  hypodermic  use 
of,  in  myasthenia  gravis,  507. 

Spartein,  use  of,  as  cardiac  stimulant  in 
beri-beri,  853. 

Spasmodic  twitchings,  due  to  brain  tu- 
mor, measures  for  relief  of,  44S. 

Spastic  spinal  paralysis.    Sec  Paralysis, 


Speech,  disturbance  of,  in  Friedreich's  dis- 
ease, 216;  in  hereditary  cerebellar  ataxia, 
217;  in  progressive  bulbar  paralysis,  496; 
in  progressive  paralysis  of  the  insane, 
490. 

Spermatorrhea,  176. 

Sphincter,  atony  of,  as  a  cause  of  enure- 
sis, 128. 

Sphincter  paralysis,  in  progressive  par- 
alysis of  the  insane,  490. 

Spina  bifida  occulta,  as  a  cause  of  enure- 
sis, 126. 

Spinal  accessory  paralysis.  See  Neuritis 
of  eleventh  cranial  nerve. 

Spinal  column,  treatment  of  defonnities 
of,  following  anterior  poliomyehtis,  242. 

Spinal  cord,  diseases  of,  180:  acute  mye- 
litis, 218;  chronic  myeUtis,  228;  Fried- 
reich's disease,  214;  funicular  myelitis, 
231;  hereditary  cerebellar  ataxia,  214, 
216;  infantile  paralysis,  jce  Pohomyeli- 
tis;  multiple  sclerosis,  279;  muscular 
dystrophy,  260;  myotonia  congenita, 
266;  poliomyelitis,  232;  progressive 
muscular  atrophj'  of  central  origin,  243; 
spastic  spinal  paralysis,  268;  spinal 
syphilis,  270;  syringomyelia,  275;  tabes, 
180. 

Spinal  syphilis,  270;  diagnosis  of,  272; 
pathology  of,  274;  prognosis  of,  273; 
symptomatology  of,  270;  treatment  of, 
273. 

Spinal  type  of  myasthenia  gravis,  506. 

Spinal  vibrations.  See  Vibration  to 
spine. 

Spine,  galvanization  of.  See  Galvanization 
of  spine. 

Spirits  of  nitrous  ether.  See  Hoffman's 
anodyne. 

SpIROCH.ETA  ABORUilNALIS,  865. 

Spiroch,«t.\  duttoni,  cause  of  tropical  re- 
lapsing fever,  758. 

SpirocHvEta  pallida,  value  of,  in  diagnosis 
of  syphilis,  472. 

Spirochetal  fever.  See  Tropical  relaps- 
ing fever. 

Spleen,  enlargement  of,  in  malaria,  728. 

Spleen,  rupture  of,  operation  for,  in  ma- 
laria. 728. 

Splints,  use  of,  to  oxercome  contract ur(\>^ 
following  cerebral  hemorrhage,  393. 

Spot  pains.     Sve  Lancinating  ))ains. 

Sprue,  861 ;  remedial  measures  in,  862. 
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Squirrels,  relation  of,  to  spread  of  plagiio, 
H18,  820. 

Starvation,  indications  for,  in  neurasthenia, 
537;  for  relief  of  anorexia  in  neuras- 
thenia, 566;  in  treatment  of  yellow  fever, 
855. 

Static  electricity,  use  of,  in  tabes,  202, 

Stegomyia  fasciata,  yellow  fever  trans- 
mitted by,  857. 

Sterilization  of  mucous  membranes,  in 
prophylaxis  of  anterior  poliomvelitis, 
237. 

Sternberg,  method  of  treating  yellow 
fever  recommended  by,  856. 

Sticker,  statistics  on  leprosy  pubUshed  by, 
811. 

Stimulants,  use  of,  in  fish  poisoning,  684; 
indications  for,  in  cerebral  hyperemia, 
387;  in  marantic  thrombosis,  427;  in 
methemoglobinuria,  6;  objections  to,  in 
cerebral  anemia,  385;  in  syncope  due  to 
cerebral  thrombosis,  398. 

Stimulants,  alcoholic,  use  of,  in  acute  mye- 
litis, 226.  . 

Stimulants,  cardiac,  use  of,  in  acute  myeli- 
tis, 226;  in  after-treatment  of  cerebral 
thrombosis,  398;  in  beri-beri,  853;  in 
collapse  associated  with  renal  colic,  106; 
contraindicated  in  cardiac  palpitation 
in  neurasthenia,  568;  in  pachymeningitis 
interna  hemorrhagica,  364;  to  prevent 
collapse  in  snake  poisoning,  682;  for  re- 
lief of  cardiac  symptoms  in  chronic  pro- 
gressive bulbar  paralysis,  253. 

Stimulants,  vasomotor,  use  of,  in  collapse 
associated  with  renal  colic,  KM). 

Stomach  pump.    See  Stomach  tube. 

Stomach  tube,  use  of,  contraindicated  in 
asthenic  bulbar  paralysis,  256;  in  fish 
poisoning,  684. 

Stovaln,  use  of,  by  epidural  injection  in 
radiculat  sciatica,  296;  by  injection  into 
spinal  canal  in  tabes,  198;  by  subarach- 
noid injection  in  radicular  sciatica,  296. 

Strapping,  employment  of,  in  gonorrheal 
epididymitis,  152;  for  relief  of  sacroiliac 
sciatica,  297. 

Strauss,  investigations  by,  on  sweat  in 
nephritis,  38. 

Stretching  of  peripheral  nerves,  objections 
to,  in  tabes,  203. 

Strictuke  of  urethra.  See  Urethral 
stricture. 


Strong,  on  inocalation  for  plague  with  liv- 
ing avirulent  cultures,  S24. 

Strong  and  Teague,  on  uiie  of  aneno- 
phenylglycin  in  trypanoHomia^Ls,  746. 

Stronoanoff,  method  of  treating  eclampsiii 
in  pregnancy  employed  by,  83. 

Strongylosis,  798;  panuiites  causing,  798; 
remedial  mea-surew  in,  799. 

Strongyloides  sT»:RroRAUH,  796. 

Strongylus  girhoni,  798. 

Stkon(!ylus  subtilih.  798. 

Strophanthus,  use  of,  in  acute  myelitis,  236; 
as  cardiac  .stimulant  inberi-beri,  H53;  aaa 
cardiac  stimulant  in  later  stages  of  c«r»> 
bral  thrombosis,  398 ;  as  cardiac  stimubnt 
in  plague,  827 ;  in  collapse  associated  wit  h 
renal  colic,  106;  in  epidemic  dropsy,  860. 

Strophanthu.s  poisoning,  695. 

Strychnin,  use  of,  in  after-treatment  of  ante* 
rior  ix)liomyeliti8,  241;  in  af tor-treat- 
ment of  herpes  zoster,  359;  in  aMthenie 
bulbar  paralysis,  256;  an  cardiac  stimu- 
lant in  beri-beri,  853,  854;  as  cardiac 
stimulant  in  blackwater  fever,  741;  aa 
cardiac  stimulant  in  cerebral  embolism, 
402;  as  cardiac  stimulant  in  cerebral 
thrombosis,  3^)8;  :i.s  cardi.'ic  stimulant 
in  malarial  fever.  727;  in  chronic  myeli- 
tis, 230:  in  chronic  ophthalmoplegia,  510; 
in  chronic  progrciwive  bulbar  paralysis, 
252;  in  facial  paralysis,  313;  in  funicular 
myelitis,  2^i2;  by  hypodermic  injection 
in  acquireil  spinal  pn>gres«ive  mui«cular 
atrophy,  247;  by  hyixxlennic  injtvtion 
in  fish  |K>is(>niiig,  (i84;  by  hypcHlrmiic 
injection  in  optic  atmphy,  307;  by  hypo- 
dermic inje<-tion  in  pntgreoHX'e  bulbar 
paralysis,  4W;  in  Ijindr>-'8  paralyriii,  S99; 
in  multiple  neiiritis,  326;  in  myasthenia 
gravi.s,  507;  in  neumsthimia,  iUM;  in 
neunustheniu  with  vniwimotor  relaxation, 
5.59;  in  neurit i.s,  2S9;  <ibjcctions  to,  in 
multiple  sclcnM<is,  281;  in  occupatioo 
pnreses,  .'{.32;  in  optic  netiritis  without 
apparent  cau.««\  IVUS;  in  phrenic  neuritis, 
289;  to  pn>vent  collapse  in  Hiake  poiaoo> 
ing,  6K.3;  in  oyringnmyrlia,  379;  in  tabca, 
195,  213;  in  trrnttnent  of  enureNM  with 
atony  of  Hphinrtrr,  133 

Strychnin  and  atropln,  use  of,  to  count«rM>i 
.symptoiu.H  due  tu  pilocarpin,  317;  by 
hypodennic  inj(*ction  in  curare  poison* 
ing,  094. 
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strychnin  sulphate,  injection  of,  in  tabetic 
amaurosis,  199. 

Strychnos  poisoning,  694. 

Subarachnoid  injections.     See  Injection. 

Sucking  of  wound,  in  snake  bite,  682. 

Sudorifics,  use  of,  in  anuria,  3. 

Sugar,  in  acute  nephritis,  60;  use  of,  in 
diet  of  chronic  parenchymatous  ne- 
phritis, 65. 

Suicide,  following  hematochyluria,  787 

Sulphid  of  soda  and  antimony.  See 
Schlippe's  salt. 

Sulphonal,  hematoporphyrinuria  due  to,  5; 
use  of,  combined  with  an  analgesic  for 
relief  of  lancinating  pains  in  tabes,  196; 
use  of,  in  neurasthenia  for  relief  of 
insomnia,  559 ;  use  of,  for  relief  of  insom- 
nia due  to  brain  tumor,  447. 

Sulphur,  use  of,  in  destruction  of  mosquitoes 
by  fumigation,  735. 

Sulphur  dioxid,  fumigation  with,  as  protec- 
tion against  plague,  825. 

Sulphur  ointment,  use  of,  in  craw-craw,  692. 

Sunlight,  tropical,  effects  of,  upon  the 
white  man,  669. 

Sunstroke.    See  Insolation. 

Superalimentation,  in  neurasthenia,  538. 

Superficial  foramina,  alcohol  injection 
at,  344. 

Suppositories,  administration  of  caffein  by, 
in  nephritis,  50;  objections  to,  for  relief 
of  constipation  in  neurasthenia,  566. 

Supraorbital  branch,  alcohol  injection  of, 
for  relief  of  trigeminal  neuralgia,  344. 

Suprarenal  extract,  use  of,  in  neurasthenia 
with  vasomotor  relaxation,  559. 

Surgery,  in  treatment  of  the  neuroses,  526. 

Surgical  prophylaxis,  against  cerebral  ab- 
scess, 422. 

Suspension,  contraindicated  in  syringo- 
myelia, 278;  as  a  therapeutic  agent  in 
tabes,  203. 

Suspensory  bandage,  necessity  for,  in  acute 
stage  of  gonorrhea,  138;  in  acute  gon- 
orrhea, as  a  preventive  of  epididymitis, 
150;  for  neuralgia  affecting  spermatic 
cord,  357. 

Svapnia,  use  of,  for  neuralgia  accompanied 
by  restlessness,  336. 

Sweating,  method  of  producing  in  ne- 
phritis, 38;  use  of,  in  acute  nephritis,  61 ; 
for  eclampsia  of  pregnancy,  83;  in  kid- 
ney of  pregnancy,  82;  in  nephritis,  37; 


to  reduce  hypertension  in  chronic  inter- 
stitial nephritis,  69;  for  relief  of  anuria 
in  acute  nephritis,  62;  for  relief  of  dysp- 
nea in  acute  nejjhritis,  63;  for  relief  of 
dyspnea  in  chronic  interstitial  nephritis, 
72. 

Sweats,  night,  treatment  of,  in  tubercu- 
lous kidney,  117. 

Swedish  movements,  use  of,  in  prophylaxis 
of  chronic  cerebral  hyperemia,  387;  for 
relief  of  cerebral  hyperemia,  384;  in  rest 
cure  for  neurasthenia,  540. 

Swinburne's  urethroscope,  use  of,  in 
treatment  of  verumontanum,  167. 

Symbiotic  bacteria,  r61e  of,  in  amebiasis, 
706. 

Sympathy  and  encouragement,  employ- 
ment of,  in  neurasthenia  and  psych- 
asthenia,  549. 

Syncope,  due  to  cerebral  thrombosis,  398. 

Syphilis,  as  a  cause  of  acquired  spinal  pro- 
gressive muscular  atrophy,  246;  as  cause 
of  acute  nephritis,  27;  as  cause  of 
amyloid  diseases  of  kidney,  81 ;  as  cause 
of  chronic  cerebral  meningitis,  378;  as 
cause  of  chronic  myelitis,  229;  as 
cause  of  dementia  paralytica,  489;  as 
cause  of  general  paresis,  489;  as  cause 
of  neuralgia,  337;  as  cause  of  neuritis  of 
third,  fourth,  and  sixth  nerves,  308;  as 
cause  of  paroxysmal  hemoglobinuria,  6; 
as  cause  of  pneumogastric  paralysis,  319; 
as  cause  of  trigeminal  neuritis,  309;  as 
factor  in  cerebral  hemorrhage,  389; 
prophylaxis  against  brain  tumor  in,  446; 
resemblance  of,  to  framboesia  tropica,762. 

Syphilis  of  spinal  blood  vessels,  symp- 
toms of,  272. 

Syphilitic  endarteritis,  cerebral  throm- 
bosis due  to,  395,  475;  prognosis  of,  397; 
treatment  of,  398. 

Syphilitic  headache.    See  Headache. 

Syphilitic  hemiplegia,  475. 

Syphilitic  spinal  paralysis,  271. 

Syphiloma.    See  Brain  tumor. 

Syphilomata  of  brain,  432. 

Syringes,  asepsis  of,  159. 

Syringomyelia,  275;  definition  of,  275;  eti- 
ology of,  276;  morbid  anatomy  of,  275; 
operative  measures  for,  279;  symptoms 
of,  277;  treatment  of,  278. 

Syrup  of  iodid  of  iron,  use  of,  in  hookworm 
disease,  794. 
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Tabes,  180;  analgesia  as  symptom  of,  188;  ; 
anesthesia  as  symptom  of,  188;  Argyll- 
RobertsOn  pupil  in  diagnosis  of,  187; 
arthropathies  in,  191;  causal  therapy 
for,  193;  causes  of,  180;  climatic  influ- 
ence in,  213;  course  of  disease  in,  184; 
definition  of,  180;  delayed  sensation  as 
symptom  of,  189;  diagnosis  of,  184;  diet 
in,  213;  electricity  in  treatment  of,  201; 
lancinating  pains  in,  188;  lesions  in,  182; 
massage  in  treatment  for,  203;  operative 
treatment  for,  198;  paresthesia  as  symp- 
tom of,  189;  plan  of  treatment  im- 
portant in,  211;  reeducation  of  ataxic 
extremities  in,  204;  Romberg's  sign  in 
diagnosis  of,  188;  suspension  in  treat- 
ment of,  203;  symptomatic  treatment 
of,  196;  symptomatology  of,  186;  tendon 
reflex  in  diagnosis  of,  187;  treatment 
against  morbid  process  in,  195;  treat- 
ment of,  in  general,  192,  200;  treatment 
of  special  symptoms  in,  199;  trophic 
disturbances  in,  191. 

Tabetic  amaurosis,  199. 

Tabetic  form  of  spinal  syphilis,  272. 

Table,  showing  amount  of  albumin  con- 
tained in  different  foods,  40,  41 ;  showing 
amount  of  salt  in  average  diet,  36;  show- 
ing chemicals  used  for  irrigation  of 
urethra  and  their  various  strengths,  ir»9; 
showing  dose  of  thymol  according  to  age 
in  hookworm  disease,  794;  showing 
latent  malarial  infection  at  different  ages 
in  different  districts,  736;  showing  loss 
of  body  heat  by  radiation  and  conduc- 
tion, 674;  showing  mortality  following 
operation  for  liver  abscess,  711;  showing 
similarity  and  differences  in  the  tyfH'.s 
of  muscular  dystrophy,  2<)2;  showing 
solubility  and  alkaloidal  value  of  the 
most  important  salts  of  quinin,  719; 
showing  tropical  possessions  of  western 
nations,  668. 

Tflche  c«r6brale,  374. 

TiENiA  AFRICAN  A,  776;  modc  of  infection 
by,  777. 

TiENIA  BREMNERI,  777. 
TiENIA  IIOMINIS,   777. 
TiBNIA  PHII-IPPINA,   777, 

Tanks,  asepsis  of,  l.VJ. 
Tannic  acid,  local  use  of,  in  curare  poison- 
ing, ()94;  use  of,  in  hematuria,  4. 
Tapeworms,  larval,  77r). 


Tapping,  employment  of,  for  relief  of  edenui 
in  acute  nephritis,  62. 

Takbaijan  diseake,  821. 

Tartar  emetic,  intravenous  injection  of,  in 
tr>-pano8omiasi8,  747. 

Tea,  in  diet  for  chronic  parenchymatous 
nephritis,  66;  in  diet  for  nephritia,  44, 59. 

Tea  and  coffee,  prohibition  of,  in  an- 
eur>'8m  of  cerebral  arteries,  457;  in  ]m\- 
pitation  of  heart  due  to  neurasthenia, 
567;  in  progressive  paralysis  of  the 
insane,  493. 

Teeth  and  gums,  care  of,  during  mercurial 
treatment  of  sj'philis,  480. 

Temperature,  for  baths  given  in  soothing 
hydrotherapy  for  neurasthenia,  546;  for 
baths  given  in  stimulating  hydrotlierapy 
for  neurasthenia,  551;  of  injection  em- 
ployed in  Fischer's  method  of  relieving 
anuria,  838;  of  injection  emplo>'ed  in 
Rogers'  treatment  of  Asiatic  cholera,  835. 

Temperature  of  body,  during  .\»iatic  chol- 
era, 838;  importance  of,  during  stage  of 
reaction,  836;  relation  of,  to  treatment 
by  injections,  835. 

Temperatures,  for  baths  from  therapeutic 
stand|K)int,  546. 

Te-mporal  rone,  disf.ake  or,  causing  neu- 
ritis of  seventh  ner\'e,  310. 

Temih>ral  UHiE,  (liaKiHwis  of  tuHMir  in,  430. 

Tenderness  on  PR»>Mt'KK.  as  a  qrmpioro 
of  tumor  in  frontal  lc>l><>,  430;  as  as>'m|>- 
tonj  of  ttmior  in  parietal  U>be,  430. 

Tendon  grafting,  |)erfi>rin>u)cc  of,  to  correct 
defonnitira  following  anterior  poli»> 
myelitis,  242. 

Tendon  reflex,  absence  of,  a  Hiagnnetift 
sign  of  FVirdreich's  ataxia,  21tt;  ahseoee 
of,  a  diagnoHtic  sign  of  tabes,  187; 
changes  in,  during  tuberculous  menin- 
gitis, 374;  exaggeration  of.  in  htreditary 
cen>lH>Uar  ataxia,  217;  exagferation  of, 
in  multiple  solerads,  280;  ejtaggwatioa 
of,  in  spastic  spinal  paralyiis,  268;  ex- 
aggeration of,  in  traumatic  hwnatoma, 
366. 

Tendon  Rr.njcxKs,  changes  in,  In  acute 
hemorrhagir  superior  poliiicncephahtis, 
■\(H\:  changcM  in.  during  profrranve 
paralysis  of  the  insane.  400;  deenaw  of, 
in  pn^gmmivr  huitmr  paraljrMS,  497;  ex* 
»gg)'rnti<m  of.  in  rerrliral  diplegia  type 
of  cen«l>ral  palsirs  of  children,  410. 
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Tendon  transplantation,  for  relief  of  anterior 
crural  or  obdurator  neuritis,  294. 

Teniasis,  775;  intestinal,  776;  somatic,  775. 

Tenotomy,  indications  for  performance  of, 
in  neuritis,  289;  for  relief  of  contractures 
acquired  during  beri-beri,  854;  for  relief 
of  contractures  in  multiple  sclerosis,  281 ; 
for  relief  of  deformity  following  anterior 
poliomyelitis,  240. 

Testicles,  elevation  of,  in  acute  gon- 
orrhea as  preventive  of  epididymitis, 
150. 

Thallin  sulphate,  instillations  of,  in  chronic 
gonorrheal  urethritis,  160;  in  tubercular 
cystitis,  121. 

Theobromin,  use  of,  for  relief  of  insomnia 
in  neurasthenia,  565. 

Theobromin-sodiosalicylate.    See  Diuretin. 

Theocin,  use  of,  in  nephritis,  49,  50;  for 
relief  of  anuria  in  nephrolithiasis,  107. 

Theophyllin,  use  of,  in  acute  nephritis,  58. 

Therapeutic  principles,  generally  ac- 
cepted in  the  neuroses,  532. 

Therapeutic  procedures,  supplementary,  for 
use  in  neurasthenia  and  psychasthenia, 
555. 

Therapeutic  test,  value  of,  in  diagnosis  of 
brain  syphilis,  477. 

Thermic  fever.    -See  Insolation. 

Thermocautery,  use  of,  over  spine  in  lathy- 
rism,  693. 

Thiersch,  avulsion  method  of.  See 
Avulsion  method. 

Thompstone  and  Bennett,  hyp>erp5rrexial 
fever  first  described  by,  868. 

Thomsen's  disease.  See  Myotonia  con- 
genita. 

Thomson,  on  use  of  carbolic  acid  in  plague, 
827. 

"  Three  valerianates  "  pill,  use  of,  in  neu- 
rasthenia, 558. 

Thrombosis,  as  a  cause  of  cerebral  hem- 
orrhage, 389;  diagnosis  of,  from  embo- 
lism, 397. 

Thrombosis,  cerebr.\l.  See  Cerebral 
thrombosis. 

Thymol,  use  of,  as  anthelmintic  in  Cochin 
China  diarrhea,  797;  in  expulsion  of 
cesophagostomum  apiostomum,  800;  in 
filaria  Bancrofti,  787;  in  hookworm  dis- 
ease, 793;  in  hookworm  disease,  caution 
in  use  of  other  drugs  at  same  time,  794; 
in  hookworm  disease,  dose  of,  794;  in 


intestinal    distomiasis,    782;    as    trico- 
cephaliasis,  798. 

Thymus,  extirpation  of,  suggested  for  relief 
of  asthenic  bulbar  paralysis,  256. 

Thyroid,  desiccated,  use  of,  for  relief  of 
enuresis,  131. 

Thyroid  extract,  use  of,  in  kidney  of  preg- 
nancy, 83. 

Tic,  653;  alcohol  injections  for  relief  of,  654, 
659;  artificially  induced  rest  for  relief 
of,  659;  cause  of  movements  in,  657; 
definition  of,  653;  exercises  for  rehef  of, 
656,  658;  psychotherapy  for  relief  of, 
659;  surgical  treatment  of,  656;  tic  con- 
vulsif,  653;  tic  douloureux,  653;  treat 
ment  of,  in  general,  657;  type  of  move- 
ment in,  653. 

Tick  fever.    See  Tropical  relapsing  fever. 

Ticks,  as  carriers  of  African  relapsing  fever, 
759. 

Tigerstedt  and  Bergman,  presence  of 
"renin"  in  kidney  extracts  first  re- 
ported by,  13. 

Tight  lacing,  as  cause  of  movable  kidney, 
2. 

Tobacco,  as  an  indirect  cause  of  occupation 
neuroses,  660;  injurious  influence  of,  in 
cerebral  hyperemia,  385;  moderation  in 
use  of,  in  chronic  parenchymatous  neph- 
ritis, 66;  moderation  in  use  of,  in  neph- 
ritis, 44;  moderation  in  use  of,  in  spastic 
spinal  paralysis,  270;  prohibition  of,  for 
relief  of  palpitation  of  heart  in  neuras- 
thenia, 567. 

Tobacco  poultice.    See  Poultice. 

Todd's  serum,  use  of,  against  scorpion 
venom,  685. 

Tonic  treatment,  use  of,  in  tabes,  195. 

Tonics,  use  of,  in  acquired  spinal  progres- 
sive muscular  atrophy,  248;  in  atripli- 
cism,  693;  in  convalescence  from  acute 
ophthalmoplegia,  509;  in  convalescence 
from  dengue,  860;  in  lathyrism,  693;  in 
multiple  neuritis,  326;  in  neurasthenia, 
544,  558;  in  neuritis,  289;  in  optic  neu- 
ritis without  apparent  cause,  303;  for 
relief  of  anorexia  in  neurasthenia,  5C6". 
in  sjTingomyelia,  279;  in  tropical  phage- 
denic ulcer,  868. 

Tonsillar  infection,  as  cause  of  acute 
nephritis,  27,  57. 

Tonsils,  hypertrophied,  association  of, 
with  enuresis,  130. 
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Tonsils,  removal  of,  as  prophylactic  meas- 
ure against  nephritis  and  acute  articular 
rheumatism,  57. 

Toulouse  and  Richter,  modified  bromid 
therapy  introduced  by,  for  relief  of  epi- 
lepsy, 648. 

Toxemias,  headache  as  a  symptom  of, 
610. 

Toxic  conditions,  causing  optic  neuritis, 
305. 

Toxic  hemoglobinuria,  4. 

Toxic  vertigoes,  624. 

Toxins,  causing  clironic  myelitis,  229;  con- 
cerned in  causation  of  acute  myelitis, 
220. 

Toxins  of  Asiatic  cholera,  nature  and 
action  of,  831. 

Toxins,  cholera,  destruction  of,  in  boweb, 
835. 

Toxins,  endogenous,  as  possible  cause  of 
nephritis,  28. 

Tracheotomy,  employment  of,  for  edema  of 
glottis  in  acute  nephritis,  63;  indications 
for,  in  chronic  progressive  bulbar  par- 
alysis, 253;  indications  for,  in  leprosy, 
816;  indications  for,  in  pneumogastric 
paralysis,  320;  in  progressive  bulbar 
paralysis,  500. 

Train  sickness,  as  a  form  of  labyrinthine 
vertigo,  624. 

Transfusion,  employment  of,  oontraindi- 
cated  in  uremia  with  edema,  62;  in 
uremia  without  edema,  62. 

Transfusion  of  blood,  combined  with  vene- 
section in  snake  bite,  682. 

Transfusion,  of  normal  saline  solution,  in 
cerebral  anemia,  382;  after  venesection 
for  kidney  of  pregnancy,  82;  after  vene- 
section in  uremia,  53. 

Transfusion  of  salt  solution,  combined  with 
venesection  in  snake  bite,  682. 

Transplantation  of  muscles,  indications  for, 
in  neuritis,  289;.  for  relief  of  contrac- 
tures due  to  beri-beri,  854. 

Transplantation  of  nerves,  for  relief  of  con- 
tractures due  to  beri-beri,  854. 

Trauma,  in  causation  of  acute  myelitis,  221 ; 
in  causation  of  brain  syphilis,  479;  in 
causation  of  brain  tumor,  44(i. 

Traumatic  cerebral  absceshkh,  421. 

Traumatic  hematoma.    See  Hematoma. 

Travel,  value  of,  in  treatment  of  neuras- 
thenia and  psychasthenia,  555. 


Trephining,  emplojTnent  of,  to  open  bony 
cavities  in  myiasis,  689;  in  traumatic 
hematoma,  366. 

Trephining  operation  with  extirpation,  for 
reUef  of  brain  timior,  451. 

Trichostrongylus  instabius,  798. 

TrICHOSTRONGYLUS  PBOBOLURC8,  798. 

Trichostrongylus  vitrincs,  799. 

Tricocephaliasih,  797;  parasite  causing, 
797;  preventive  measures  in,  798;  reme- 
dial measures  in,  798. 

Tricocephalus  trichiuris,  797. 

Tridontophorus  DiMiNUTcs,  infection  by, 
800. 

Trigeminal  neuralgia.    See  Neuralgia. 

Trigeminal  neuritis.    See  Neuritis. 

Trigeminus  nerve,  disturbances  of,  in 
basilar  syphiUtic  meningitis,  474. 

Trlonal,  use  of,  combined  with  an  analgesic 
for  relief  of  lightning  pains  in  tabes,  190; 
hematoporphyrinuria  due  to,  5 ;  in  neuras- 
thenia for  relief  of  insomnia,  559,  565; 
for  relief  of  insomnia  due  to  sunstroke, 
679;  for  reUef  of  painful  erections  and 
chordee  in  acute  urethral  gonorrhea,  141. 

Trophic  disturbances,  of  tabes,  191. 

Tropical  cestooes,  trematodes,  and 
NEMATODES,  diseases  of,  775:  disto- 
miasis,  780;  endemic  hemoptysis,  7H2; 
filariasis,  7H6;  nematode  infection,  791; 
schistosomiasis,  783;  teniasis,  775. 

Tropical  fevers,  undipfercntiatco, 
869. 

Tropical  plants,  poisonous,  686. 

Tropical  relapsing  fevers,  757;  pMasites 
causing,  758;  preventive  meMures  in, 
760;  remedial  measures  in,  759;  trans- 
mission of,  759. 

Tropical  sloughino  PHAaBDK.vA,  866;  re- 
medial measures  in,  868;  varieties  of. 
867. 

Tropics,  relation  of,  to  Knglishntpeaking 
races,  667;  a-s  affording  room  for  ex- 
pansion, 6(U%;  injurious  efTects  of  exoe»> 
sive  heat  in,  (M9;  injurious  effeeta  of 
sunlight  in,  669;  value  of  production  in, 
670. 

Trjrpan-blue,  use  of,  in  tr>'panoflomiasi<t, 
747. 

TrjriMn-red,  use  of,  in  trypanosoauaaia, 
747. 

Trypanosoma  oambirnsb,  742. 

Trypanosoma  rhodbsibnsk,  743. 
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Trtpanosome  fever,  742. 

Trypanosomiasis,  742;  antimony  compound 
in  treatment  of,  747;  arsenical  compound 
in  treatment  of,  745;  benzidin  dyes  in 
treatment  of,  747;  basic  triphenj^l,  in 
treatment  of,  747;  convalescence  from, 
748;  frequency  of,  742;  general  treat- 
ment of,  748;  mercurials  in  treatment 
of,  747;  microorganisms  causing,  742; 
pathology  of,  743;  preventive  measures 
for,  748;  remedial  measures  for,  744; 
sleeping  sickness  and,  742;  surgical  treat- 
ment of,  748;  symptoms  of,  743;  try- 
panosome  fever,  742. 

Tsetse  fly,  transmission  of  trypanosome 
fever  and  sleeping  sickness  by,  743; 
recognition  of,  750. 

Tsetse  fly  areas,  clearance  of,  as  pre- 
ventive measure  against  trypanosomi- 
asis, 749. 

TUBERCULATOMATA  OF  BRAIN,   432. 

Tuberculin,  injections  of,  in  tubercular 
cystitis,  121;  objections  to  use  of,  in 
tuberculous  meningitis,  377;  value  of, 
in  tuberculosis  of  kidney,  116. 

Tuberculin  test,  employment  of,  in  diag- 
nosis of  tuberculous  kidnej',  114. 

Tuberculosis,  as  a  cause  of  amyloid  dis- 
ease of  kidney,  81;  prophylaxis  against 
brain  tumor  in,  446. 

Tuberculosis,  renal.  See  Kidney,  tuber- 
culous. 

Tuberculous  cystitis.  See  Cystitis,  tu- 
berculous. 

Tuberculous  kidney.  See  Kidney,  tuber- 
culous. 

Tumor,  tuberculous,  diagnosis  between, 
and  tuberculous  meningitis,  375. 

Tvmneled  catheters,  use  of,  in  urethral 
stricture,  170. 

Tunneled  sounds,  use  of,  in  urethral 
stricture,   170. 

Turpentine,  use  of,  as  anthelmintic  in  hook- 
worm disease,  798;  dangerous  in  neph- 
ritis, 49;  by  injection,  to  destroy  larvse 
in  myiasis,  689;  irritation  of  kidneys  by, 
57;  as  stimulant  in  cerebral  hyperemia, 
387. 

Tuttle's  apparatus,  use  of,  for  rectal 
douche  in  chronic  gonorrheal  urethritis, 
165. 

Typhoid  fever,  diagnosis  between,  and 
tuberculous  meningitis,  375. 


Ulcerating  granuloma  of  pudenda,  865; 
remedial  measures  in,  866. 

Uluyue.    See  Goundoo. 

"Unconscious  symbolization,"  signifi- 
cance of  term  in  psychasthenia,  575. 

Unguentum  Crede,  use  of,  in  acute  cerebral 
meningitis,  372. 

Unguentum  tartrate  of  antimony,  use  of,  in 
hj'drocephalus,  465. 

Unsanitary  conditions,  relation  of,  to 
spread  of  plague,  819. 

Uranium  nitrite,  chronic  nephritis  caused 
by,  15. 

Urea,  origin  and  significance  of,  12. 

Uremia,  in  acute  nephritis,  62;  importance 
of,  during  reaction  stage  of  Asiatic 
cholera,  836;  method  of  treating  in  neph- 
ritis, 51;  in  nephritis,  20;  due  to  sup- 
pression of  urine  associated  with  renal 
colic,  107;  due  to  suppression  of  urine 
compUcating  tuberculous  kidney,  117. 

Uremic  dyspnea.    See  Dyspnea. 

Uremic  vomiting.     See  Vomiting,  uremic. 

Ureteral  catheterization,  use  of,  in  nephro- 
lithiasis, 110. 

Ureterolithotomy,  indications  for,  in  neph- 
rohthiasis,  110. 

Urethra,  local  treatment  of,  contraindi- 
cated  in  gonorrheal  epididymitis,  152. 

Urethra,  anterior,  local  treatment  of,  in 
acute  gonorrhea,  148. 

Urethra,  posterior,  local  treatment  of, 
148. 

Urethra,  dilatation  of.    See  Dilatation. 

Urethra,  resection  of.    See  Resection. 

Urethra,  stricture  of.  See  Urethral 
stricture. 

Urethral  injections.     See  Injections. 

Urethral  soimd,  passage  of,  at  intervals,  in 
urethral  stricture,  169. 

Urethral  stricture,  168;  curative  treat- 
ment of,  168;  introduction  of  filiforms 
in  treatment  of,  171;  proph3'laxis 
against,  168;  treatment  of  impassable, 
with  retention,  172;  treatment  of  im- 
passable, without  retention,  172;  treat- 
ment of  indurated  or  nodular,  173; 
treatment  of  irritable,  173;  treatment 
of,  admitting  onh'  a  filiform,  170;  trea,t- 
ment  of,  complicated  by  acute  pyelo- 
nephritis, 173;  treatment  of,  compli- 
cated by  false  passage,  173;  treatment 
of,  complicated  by  fistula,   173;  treat- 
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mcnt  of,  complicated  by  periurethritis, 
173;  treatment  of,  of  large  caliber,  169; 
treatment  of  resilient,  172;  treatment 
of,  with  retention  of  urine,  171;  treat- 
ment of,  of  small  caliber,  170;  treatment 
of  traumatic,  172;  varieties  of,  168. 

Urethral  warts,  urethroscopic  treatment 
of,  166. 

Urethritis,  as  a  cause  of  enuresis,  129. 

Urethritis,  acute,  definition  of,  136. 

Urethritis,  acute  posterior,  compli- 
cating acute  gonorrhea,  149;  treatment 
of,  146. 

Urethritis,  chronic,  definition  of,  136. 

Urethritis,  post-gonorrheal.  See  Post- 
gonorrheal  urethritis. 

Urethrorrhea,  176. 

Urethroscopic  treatment,  of  chronic  gon- 
orrheal urethritis,  166. 

Urethrotomy,  emplojTnent  of,  for  relief  of 
impassable  urethral  stricture  without 
retention  of  urine,  172. 

Urethrotomy,  external,  performance  of,  for 
relief  of  indurated  fistula  associated 
with  resilient  or  impassable  stricture, 
173. 

Urinary  analysis,  importance  of,  in  treat- 
ment of  enuresis,  127. 

Urinary  antiseptics.    See  Antiseptics. 

Urinary  casts,  significance  of,  as  func- 
tional kidney  test,  24. 

Urinary  organs,  diseases  of,  as  cause  of 
enuresis,  127,  128. 

Urination,  painful,  in  acute  urethral  gon- 
orrhea, 141. 

Urine,  composition  of,  12;  importance  of, 
in  diagnosis  of  tuberculous  kidney,  113; 
reaction  of,  in  pyelitis,  90. 

Urine,  incontinence  of,  in  tabes,  198. 

Urine,  retention  of,  due  to  paralysis  of 
bladder,  124;  as  a  symptom  of  pyelitis, 
94;  in  tabes,  198;  treatment  of,  when 
due  to  stricture,  171. 

Urine,  suppression  of,  in  pyelitis,  94;  in 
renal  colic,  106;  in  tuberculous  kidney, 
117. 

Urotropin,  use  of,  in  acute  myelitis,  22.'>;  in 
chronic  cystitis,  120;  in  colon  bacilluria, 
128;  contraindicated  in  acute  urelhnil 
gonorrhea,  139;  before  dilatation  of 
urethra,  162;  in  endemic  hematuria,  7H4; 
in  hematuria,  4;  in  h«'riM's  z<)st<<r.  359; 
in  irritable  stricture  of  urethra,  173;  in 


L:indr>''8  paralysis,  329;  before  pasnge 
of  urethnd  sound,  169;  in  prevention  of 
infection  of  bladder  by  spontaneous 
pyogenic  org:ini{<nw,  120;  in  prophy- 
laxis against  anterior  poliomyelitis,  237; 
in  pyelitis,  90;  in  pyelitis  complicating 
acute  myelitis,  227;  for  relief  of  vesical 
disturbance  in  tabes,  198;  in  retention 
of  urine  from  paralysis  of  bladder,  125. 
Uterine  displacements,  as  a  eause  of  pain 
in  bladder,  123. 

Vaccination,  transmission  of  leproajr  by, 
812. 

Vaccine  therapy,  use  of,  in  acute  myelitis  of 
gonorrheal  origin,  22K;  in  colon  bacil- 
luria, 128,  129;  in  gangosa,  96S;  in  goD- 
orrheal  epididj-mitls,  151;  in  leprosy, 
814;  in  Malta  fever,  839;  in  multiple 
sclerosis,  281;  for  plague,  823;  in  poly- 
myositis, 330;  for  post-gonorrheal  ure- 
thritis. 167;  in  pyelitis,  91. 

Vaccines,  autogenous,  use  of,  in  pyelitis, 
92. 

Vaccines,  stock,  use  of,  in  pyelitis,  02. 

Vagus  nerve,  involvement  of,  in  progres- 
sive bulbar  pandysw,  497. 

Valerian,  use  of,  in  neurasthenia,  55K;  for 
relief  of  rardiac  palpitation  in  neura'^ 
thenia,  568. 

Valerianate  of  ammonia,  use  of,  for  it'lief  of 
lieadache  in  uriini-sthenia,  5*15;  for  relief 
of  insomnia  in  neunisthcnia,  560. 

Valerianates,  us(>  of,  for  rvlit>f  of  rHUoHMM 
in  neunuHthenia,  .'»<17. 

Valerianic  acid,  salts  of,  use  of,  in  neuraa- 
thenia,  558. 

Van  Gehuchten,  operation  for,  by  tri- 
geminal neuralgia.  1155. 

Vas  deferens,  hgntion  of.  for  relivf  of 
chronic  gonorrheal  urethritis,  160. 

Vascular  lf^sionh,  n«  a  cause  of  vercbral 
palsies  of  rhil»ln»n,  410. 

Vasodilators,  use  of,  in  rhnmir  intrnrtiiial 
nephriti.x,  70;  in  mignunr,  592;  to  rrduee 
hyiK'rtension  in  nephriti*,  47;  for  idiflf 
of  neuralgia  due  to  orteriosclemaia,  336; 
for  n'lief  of  uremic  dyspncA,  55;  in  ur^ 
inia,  53. 

Vasotonin,*  ium<  of,  by  injorlion.  in  neuras- 
thenia acpomiwinying  lM<ginning  arterio- 
srlenwi-M,  .559;  to  nslucr  h>'prrtension  in 
nepliritis,  47,  48. 
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Vegetable  cathartics,  use  of,  for  relief  of 
constipation  in  neurasthenia  preferable 
to  salines,  566. 

Vegetables,  varieties  of,  to  be  avoided  in 
nephritis,  44,  57,  59,  65. 

Vegetables,  sharp,  avoidance  of,  in  diet 
for  chronic  parenchymatous  nephritis, 
65;  irritation  of  kidneys  by,  a  cause  of 
acute  nephritis,  57,  59,  65. 

Venesection,  employment  of,  in  acute 
hemorrhagic  inferior  polioencephalitis, 
408;  in  aural  vertigo,  316;  in  beri-beri, 
854;  in  cerebral  hemorrhage,  391;  in 
chronic  interstitial  nephritis,  70;  con- 
traindications to,  in  brain  tumor,  449 ;  in 
kidney  of  pregnancy,  82;  to  reduce 
hjrpertension  in  nephritis,  47;  for  reUef 
of  cerebral  h3T)eremia,  386;  for  relief  of 
edema  of  glottis  in  acute  nephritis,  63; 
for  relief  of  epileptiform  convulsions  due 
to  brain  tumor,  448;  for  relief  of  pul- 
monary edema  in  chronic  interstitial 
nephritis,  72;  for  relief  of  uremic 
dyspnea,  55;  in  uremia,  53;  in  uremia 
due  to  nephrolithiasis,  107. 

Venesection  combined  with  sweatings,  em- 
ployment of,  in  pachymeningitis  in- 
terna hemorrhagica,  364. 

Ventricles,  drainage  of,  in  acute  cerebral 
meningitis,  372;  for  relief  of  pressure  in 
tuberculous  meningitis,  377. 

Ventricular  puncture,  in  hydrocephalus, 
466;  for  rehef  of  brain  tumors,  451;  for 
relief  of  cysticercus  of  fourth  ventricle, 
461;  for  rehef  of  headache  in  hydro- 
cephalus, 609. 

Ventricular  tapping,  employment  of,  in 
chronic  cerebral  meningitis,  with  hydro- 
cephalus, 578. 

Ver  du  Cayor,  687;  treatment  of  bite  by, 
688. 

Ver  macaque,  687;  treatment  of  bite  by, 
688. 

Veratnim  viride,  use  of,  in  cerebral  hem- 
orrhage, 391. 

Vermtftiges,  use  of,  in  ulcerative  colitis  due 
to  Balantidium  coji,  762. 

Veronal,  use  of,  in  acute  hemorrhagic  in- 
ferior pohoencephalitis  with  extreme 
motor  excitement,  408;  in  mftltiple  scle- 
rosis, 281;  in  neurasthenia  for  relief  of 
insomnia,  559,  565 ;  for  relief  of  insomnia 
due  to  brain  tumor,  447;  for  reUef  of 


painful  erections  and  chordee  in  acute 
lu-othral  gonorrhea,  141;  to  secure  sleep 
in  neiuMtis,  2S6. 

Veronal,  sodiiun  salt  of,  use  of,  by  rectum, 
for  relief  of  headache  in  seasickness, 
626. 

Verruga  peruviana,  863;  remedial  meas- 
ures in,  864. 

Vertigo,  as  a  premonitory  symptom  of 
cerebral  hemorrhage,  389;  as  a  symptom 
of  basilar  syphilitic  meningitis,  473;  as 
a  symptom  of  brain  tumor,  435. 

Vertigo,  aural,  314;  treatment  of,  315. 

Vertigo,  due  to  brain  tumor,  measures 
for  relief  of,  448. 

Vertigoes,  the,  615;  anatomical  con- 
siderations affecting,  617;  aural  form 
of,  629;  chnical  forms  of,  623;  definition 
of,  615;  ear  labyrinth  in  relation  to, 
617;  etymology  of  word,  615;  hysterical 
form  of,  630;  impaired  cerebral  circula- 
tion a  cause  of,  623;  labjTinthine  form 
of,  624;  neurasthenic  form  of,  630;  ocu- 
lar form  of,  629;  reflex  form  of,  623; 
symptoms  of,  621;  vestibular  form  of, 
626. 

Verumontanum,  congestion  of,  a  cause  of 
pain  in  bladder,  122;  treatment  of, 
through  urethroscope  in  post-gonorrheal 
neuroses,  174. 

Vesical  calculus.    See  Calculus. 

Vesical  crises,  in  tabes,  191 ;  treatment  of, 
197. 

Vesicants,  application  of,  over  heart  in  beri- 
beri, 854;  use  of,  in  chronic  myelitis,  231. 

Vesiculitis,  as  a  cause  of  pain  in  bladder, 
122. 

Vesiculitis,  seminal.  See  Seminal  vesicu- 
htis. 

Vestibular  vertigoes,  626;  treatment  of, 
628. 

Vibration,  use  of,  for  relief  of  pain  in 
syringomyelia,  278. 

Vibration  to  spine,  employment  of,  in  spas- 
tic spinal  paralysis,  270. 

Vibratory  massage,  use  of,  in  post-gon- 
orrheal neuroses,  175. 

Vichy  celestins,  use  of,  in  acute  urethral 
gonorrhea,  139. 

Vinegar,  sponging  with,  to  control  night 
sweats,  117. 

Violet  ray,  use  of,  to  relieve  pain  in  syringa- 
myeha,  278. 
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Virginia  Hot  Springs,  benefit  of,  in  tabes, 
201. 

Vision,  disturbances  of,  as  localizing 
symptom  in  brain  tumor  of  occipital 
lobe,  441;  as  localizing  symptom  of 
tumor  of  hypophysis,  442. 

VoLCKER  AND  JosEPH,  indigo  carmin  test 
developed  by,  24. 

Vomiting,  accompanying  renal  colic,  106; 
as  a  symptom  of  basilar  syphilitic 
meningitis,  473;  as  a  symptom  of  cere- 
bral abscess,  420;  as  a  symptom  of 
neurasthenia,  566. 

Vomiting  due  to  brain  tumor,  measures 
for  relief  of,  448. 

Vomiting,  uremic,  measures  for  relief  of, 
54. 

von  Bokay,  on  lumbar  puncture  for  relief 
of  hydrocephalus,  468. 

von  Bokay's  method  of  lumbar  puncture,  in 
hydrocephalus,  468;  in  serous  menin- 
gitis, 469. 

von  Noorden,  effect  of  calcium  carbonate 
on  eUmination  of  phosphates  in  urint; 
demonstrated  by,  9. 

Vulvovaginitis,  as  a  cause  of  enuresis,  130. 

Warmth,  benefit  from,  in  brachial  neural- 
gia, 357;  benefit  from,  in  neuralgia,  357; 
benefit  from,  in  neuralgia  of  rheumatic 
origin,  336 ;  importance  of,  in  acute  neph- 
ritis, 58;  necessity  for,  in  treatment  of 
neuritis,  284;  value  of,  in  multiple  neu- 
ritis, 326. 

Wassermann  reaction,  arsenobenzol  and, 
483,  488;  in  diagnosis  of  tabes,  185;  value 
of,  in  progressive  paralysis  of  the  insane, 
491;  value  of,  in  spinal  syphilis,  273. 

Wassermann  test,  in  diagnosis  of  ('(Tcbnil 
tumor,  600;  value  of,  in  brain  syi)hilis, 
476. 

Water,  lo.ss  of,  from  body  as  a  cau.se  of 
sunstroke,  676;  retention  of,  in  botly  a 
cause  of  edema,  16;  value  of,  as  a  di- 
uretic in  pyelitis,  89. 

Water,  drinking  of,  as  a  therapeul  ic  niejisure 
in  eclampsia,  83;  in  kidney  of  preg- 
nancy, 82;  in  nephrolithiasis,  KM);  in 
pyelitis,  88;  in  tuberculosis  of  kidnry, 
116. 

Waters,  medicated,  of  no  value  in  treainjcni 
of  nephritis,  35. 

Waters,  saline,  use  of,  in  acute  nephritis, 
58.  ) 


Wechbelmann,  report  by,  on  ine  oi  «ai- 
varsan  in  brain  8>'philis,  4ft4. 

Weir  Mitchell,  use  of  cod  liver  oil  in  rait 
cure  by,  558. 

Weir  Mitchell  method  of  treating  neu- 
nisthcnja,  .>W. 

WeLLMAMIS  WELL.VANI,  7H1. 

Wernicke,  acute  hemorrhagic  supnior 
polioencephaUtis,  finjt  deMchbed  by,  406. 

Westphal'h  »i(;v  .sV,  Tendon  reflex,  ab- 
sence of. 

Whipworm,  797. 

Whiskey,  use  of,  an  a  cardiac  stimulant  in 
curare  ix>isoning,  604 ;  an  a  cardiac  stim- 
ulant in  HtrophanthuN  fxtiMoning.  605. 

Widal  a.nd  Javkl,  on  elimination  of  so- 
dium chlorid  in  nephritis,  3.5. 

Williams,  Lkonaku,  O'lKirt  by,  on  use  of 
thyroid  gland  for  n'lief  of  enurexis,  131. 

WiLLstiN,  work  cure  combined  with  forretl 
f(HHiing  employed  by,  in  neurasthenia, 
553. 

Wintergreen  oil,  use  of,  in  acute  urethral 
gonorrhea,  141. 

Wintehnitz,  effeia  of  baths  on  nervous  i|jf»- 
tem  first  noted  by,  557. 

Word  hlind.nkks,  as  luraliiinK  Hymplcmi 
of  tumor  in  left  cerebral  hciniitpherp, 
440. 

Word  DEArsEMt,  as  luraliting  N>inp(om  of 
tumor  in  left  cerebral  hen»ii«ph<TP,  440. 

Work  ctire,  value  of,  in  neunuithmia,  552. 

Worry,  as  a  cause  of  funetional  neuroaM, 
573. 

Whight's  theoky,  of  eauMtion  of  beri- 
beri, 849. 

Wkist-drop,  prevention  of,  in  multiple 
neuritis,  327;  in  neuriti>«.  2H4. 

Windt  .hciumu,  or  PMvniitTHKitArT,  579. 

X-ray,  thera|M>utic  um*  of,  in  astbenie  buliar 
paralysis,  2.W;  in  d«wtniction  of  fiUria 
Bancroft  i,  7S7;  in  diagnosis  of  luber> 
culous  kitlney,  II:  in  funiruUr  myn- 
litis  connerte<l  with  Unikrmia,  333:  in 
leprosy.  SMI;  in  ne|>hrolilhia»i»,  lOK; 
in  oriental  fwrn*.  7.W:  in  »yrm$ptOJf9Btkt 
'279;  in  ulcernting  granukmui  of  plH 
dendn,  MM. 


Yakimukk,  Dh.,  exi^fimmln  by,  on 
iiique  <»f  sulvar«*;iu  iiijtvti«»n,  487. 
Yaw8.    Set  Kroiiiliuwia  tn»f»»n». 
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YELtiOW  FEVER,  855 ;  diet  in,  856 ;  methods  of 
exterminating,  857;  preventive  measures 
in,  856 ;  remedial  measures  in,  855 ;  Stern- 
berg's method  of  treatment  for,  856; 
symptoms  of,  855;  transmission  of,  857. 

Yersin-Roux  antiplague  senun,  826. 

Zabolotny,  on  cholera  "carriers,"  828. 

Ziemann's  method,  for  prophylactic  ad- 
ministration of  quinin,  737. 

ZiEMssEN,  on  value  of  high  altitudes  in  neu- 
rasthenia, 556. 


Zinc  oxid  adhesive  plaster,  use  of,  in 
herpes  zoster,  359. 

Zinc  oxid  ointment,  use  of,  in  oriental  sore, 
756. 

Zinc  permanganate,  injections  of,  in  chronic 
gonorrheal  urethritis,  155. 

Zinc  preparations,  use  of,  in  neurasthenia, 
558. 

Zinc  sulphate,  injections  of,  in  chronic  gon- 
orrheal urethritis,  155. 

Zlatogboff,  on  cholera    "carriers,"    828. 
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